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PARKER & LESTER, “s AND WATER PIPES 


14 to 12 in. BORE. 
— ESTABLISHED 1830. — 


MANUFACTURERS. QRMSIDE STREET, LONDON, S.E. 





NLY MAKERS 


parent ANTIMONY PAINT & PARKER'S IMPERIAL BLACK VARNISH. 


OXIDE PAINTS, OILS, AND GENERAL STORES, FOR GAS AND WATER WORKS. 


SAFETY GAS-MAIN 
STOPPER, 


FOR SHUTTING OFF GAS IN MAINS 








SHORT’S PATENT 


GAS-LEAK INDICATORS, | *HOMAS ALLAN & SONS, ” 


FOR FOR Bonlea Foundry, 
























TEMPORARILY POURS ALTE- GROUND USE AY . PURIFIER THORNABY-on-TEES. 
R ‘ Mit | J 
FLUSH BOXES | BLOW-OFF | Formerly Springbank Iron-Works, Glasgow. 
ETC. VALVES. ESTABLISHED 1848, 
= HIGHLY FOR Also Manufacturers of 
SENSITIVE. HARD SANITARY AND RAIN-WATER PIPES, HOT 
WATER PIPES, STABLE FITTINGS, RANGES, 
LONG RANGE. USAGE. STOVES, AND GENERAL CASTINGS. 
WITH ALL 
LATEST IMPROVEMENTS. Telegrams: ‘‘ BoNLEA, THORNABY-ON-TEES,”’ 





CARLESS, CAPEL & LEONARD. 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E., 


And at Pharos Works, Hackney Wick. 


NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 


Specially distil Carburine Spirit, specific gravity -680, or of any other grade suitable for Enriching Gas; 
also Gas Oil best adapted for injecting into the Retorts, as in the Herring Process. 
Importers of Petroleum for Carburetting Water Gas, or for Manufacturing Oil Gas. Distillers of Pentane, 
Petroleum Ether, and Naphtha for clearing the pipes of Naphthaline, &c. 


| Samples and Prices may be had on application. 








CHEAP STEAM PRODUCTION. 


| To THE EDITOR oF ENGINEERING. 












Sir,—Some years ago we attached forced draught 
and special fire-bars to our two Lancashire boilers, 
with the object of burning coke dust. The load has 
grown, and last week I had the water and fuel carefully 
4 checked, with the following results :-— 
Water used in boilers from Dec. 9g to 
Dec. 16, as per Corporation meter . 79,300 
Fuel used from Dec. 9 to Dec. 16: Coke £ s. d. 
dust—41 tons 4 cwt., at Is.11d. . 3 19 O 


Washed slack—15 tons 17 cwt., at 6s. 6d. 5 3 2 


FURNACES 








oe a 


This works out at a fraction under 2s. 4d. per 1000 
gallons. Can this result be beaten? I may add that 
the water-feed to the boilers is heated by the exhaust 


FITT - D. steam from the engines to 200 deg. 


High Street, Sheffield, Dec. 19, 1904. 


Yours truly, 
C. D. LENG. 





C. 


FOR FURTHER PARTICULARS APPLY— 


MELDRUM BROS., LTD, ss, vcrons srrcer, wesrinsren. 
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JOSEPH EVANS & SONS, worterisirin 
















London Address: 


Salisbury House, London Wall, London, E.C. Telegrams : 


“EVANS, WOLVERHAMPTON,” 


PLEASE APPLY National Telephone No. 7039. 


FOR CATALOGUE Ne. 8. 


line 


TRADE { 
FIRST AWARDS .. 
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Pie. 34. 
See next Week’s Advertisement pi sine Pumps, Tar and tne ee’ &c. 














PF OUBLE FACED VALVES 


“WESTERN” TYPE, 
MADE IN HORIZONTAL OR VERTICAL FORM from 38 in. to 48 in. 
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W.C. HOLMES & Go., HUDDERSFIELD. 


PARIS, COLOGNE, VIENNA, ao AND OTHERS. 





HIGHEST AWARDS—LONDON, 









SWBEWORKS WEDNESBURY, — ae alll , 





MANUFACTURERS OF TUBES AND FITTINGSZOF EVERY DESCRIPTION. 


WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER MOUNTINGS,, VALVES, COCKS, ETC. 


LONDON: MANCHESTER: BIRMINGHAM: LEEDS: 
' 108, Southwark*Street. 33, King¥Street West. 114, Colmore Row. 6, Mark Lane, New Briggate. 
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THOMAS PIGGOTT & CO., Lto. BIRMINGHAM. 
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MANUFACTU RERS OF 


HOMphreYS & santo barhurelie- Water Plan. 


INSTALLATIONS HAYE ALREADY BEEN ADOPTED WITH 
AN AGGREGATE CAPACITY OF 161,100,000 CUB. FT. DAILY. 











ae _ HANNA, DONALD & WILSON, PAISLEY, , #2. 
Whi u, ENGINEERS & CONTRACTORS. AOE Leek =. 


WAR OFFICE L/ST. SS: S| AOS) a 
COLONIAL AGENTS. Si Pe = ‘ 
ETC. 

















NUTCHINSON BROTHERS & CO,, LID, 


MABERS OF 


CONSUMERS’ WET AND DRY GAS-METERS. 


Brass Main Taps, Lamp Taps, Unions, Ferrules, &c., &c. 
SERVICE CLEANERS. SYPHON PUMPS. 


LEADWORK for SULPHATE of AMMONIA PLANT. 


CHEMICAL LEAD BURNING APPARATUS. COPPER SCOOPS. 
PURIFIER GRIDS. TOOLS AND SUNDRIES FOR GAS-WORKS. 


FALCON WORKS, SACKVILLE STREET, BARNSLEY. 


Telegrams: ‘‘ HUTCHINSON BROS., BARNSLEY.”’ Telephone 54 National. 
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CROSSLEY S GAS-ENGINES 


SUITABLE FOR DRIVING EXHAUSTERS, PUMPS, &c. 



















cee tier tanss Aa 
ee ’ 
ae scare Wane $ 

















Represents XAE Type High-Speed Electric Light Engine giving 75 Effective Horse Power. 
Up to the end of 1904, over 50 000 Engines have been delivered representing about Three quarters of a million actual horse power, 


IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. 


Large Number ot Second-Hand Engines always in Stock.: 


CROSSLEY BROS., = OPENSHAW, MANCHESTER. 


— LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for Main and 
Branch Lines, Contractors, Docks, Gas-Wofks, Collieries, Iron-Wofks, Brick and 
Cement Works, &c. Locomotives of various Sizes always in Stock, ready for 
*- immediate delivery. 


Photographs, Specifications, and Prices on Application. 


; | ee a Scene oo PECKFTT & SONS Atlas Locomotive Works, 


Telegraphic Address: ‘‘PECKETT, BRISTOL.”’ 


NEWTON, CHAMBERS, & CO., 


LIMITED. 
THORNCLIFFE IRON-WORKS, near SHEFFIELD. 
Established 17930 — 
LONDON OFFICE: 19, @Quent George Street, WESTMINSTER. 
Telegraphic Addresses, ‘‘ NEWTON, SHEFFIELD,” ‘‘ ACCOLADE, LONDON.” 


GAS ENGINEERS, IRONFOUNDERS, and CONTRACTORS. 


MANUFACTURERS OF EVERY DESCRIPTION OF 7 


PLANT, APPARATUS, AND MACHINERY. FOR GAS. AND CHEMICAL WORKS. 

| RETORTS AND FITTINGS, MOUTHPIECES WITH SELF-SEALING LIDS. 

IMPROVED COAL AND COKE HANDLING PLANT, CONVEYORS, AND ELEVATORS. 
' CONDENSERS, - SCRUBBERS, AND WASHERS. 


PURIFIERS with Planed Joints a Speciality. 


PATENT CENTRE-VALVES, RACK AND SCREW VALVES, WOOD GRIDS AND 
SCRUBBER-BOARDS, GAST-IRON MAINS, AND SPECIALS. 
STRUCTURAL WORK, COLUMNS, GIRDERS, AND ROOFING. 
GASHOLDERS, CAST-IRON OR STEEL TANKS. 


DESIGNS, SPEHCIFI OA TIONS, and HSTIMATES FREE. 


PIG IRON (ocxcrsy) for‘Engine Cylinders. GAS ‘COAL famous for its Unrivalled excellence. 
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WELSBACH LIGHT 


(PATENTED) 








Fig. 35. 100 cp. Fig. 607. 600 c.p. Fig. 35a. 300 c.p. 
Self-Intensifying. Self-Intensifying. 


SPECIALLY LOW PRICES 
TO LIGHTING AUTHORITIES. 


Thousands of the above Lamps in use and giving, 
satisfaction. 





EVERY LAMP GUARANTEED. 





TH E 


WELSBACH INCANDESCENT GASLIGHT CO, 


LIMITED, 


2 to 14, Palmer Street, WESTMINSTER, S.W. 
Telegrams: “WELSBACH, LONDON.” 5 Telephone: 290 WEST. 
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GAS ENGINEERS 


Who have already seen 


TOOGOOD’?s 


PATENT «CHARGING MACHINE 


In operation at our Works charging large and small coal 


















into a 20 feet long Brick Retort are delighted at its 


PERFECT PERFORMANCE. 


PG PPP DO DE aT 





YOU ARE CORDIALLY INVITED TO COME AND SEE 
IT FOR YOURSELF. 


Pe i el ae af gi a 


Also to inspect 


ORDISH & DEMPSTER’S 
PATENT DISCHARGING MACHINE 


AND OUR PATENT 


SLIDING SELF-SEALING MOUTHPIEGES. 











SOLE MAKERS: 


ROBERT DEMPSTER & SONS, 
ELLAND. 
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SIR WILLIAM ARROL & CO., 


ARROL-FOU 
PATENT HYDRAULIC 


CHARGING AND DRAWING 





rrr 


MACHINERY 
GAS-RETORTS § 


Ltd., Sole Makers, 


DALMARNOCK IRON-WORKS, BRIDGETON, 


GLASGOW. 





LONDON ADDRESS: 32, VICTORIA STREET, WESTMINSTER, S.W, 





PLANS AND ESTIMATES FURNISHED ON APPLICATION. 


ARHOL-FOULS 


MAOHINES 


Are Employed at the 
following Works— 


GLASGOW 
GAS-WORKS— 
Tradeston. 
Dawsholm. 
Dalmarnock. 
GASLIGHT & COKE 
COMPANY— 
eckton. 


Shoreditch. 
Bromley. 
SOUTH 
METROPOLITAN 
GAS COMPANY— 
East Greenwich 
Vauxhall. 
Rotherhithe, 
COMMERCIAL 
GAS-WORKS— 
Wapping. 
Poplar. 
BROMLEY GAS- 
WORKS (KENT). 
EDINBURGH 
GAS-WORKS. 
LIVERPOOL 
GAS-WORKS. 
BRIGHTON 
GAS-WORKS. 

















BECKTON 





GAS-WORKS. 


ARROL-FOULI 


MACHINES 


Are as a at the 
following Works— 


LEEDS GAS-WORKS, 
BIRMINGHAM 
GAS-WORKS. 
BRITISH GAS C0.— 
Hull. 
BOLTON 
GAS-WORKS. 
IMPERIAL 
CONTINENTAL 
GAS ASSOCIATION— 


Amsterdam. 
Vienna. 
Berlin. 
HAGUE 
CORPORATION 
GAS-WORKS— 
Hague. 
METROPOLITAN 
GAS-WORKS- 
Melbourne. 
CLEVELAND 


GAS-WORKS— 
Cleveland, Ohio, 
&e., &c., dc. 





NEARLY 


800 MACHINES 
ARE AT 


WORK OR IN COURSE 
OF CONSTRUCTION. 


THE TIME TAKEN TO DRAW AND CHARGE EACH RETORT BY THESE 


MACHINES AVERAGES 


UNDER ONE MINUTE. 
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| STEWARTS AND LLOYDS 


LiMmMiT=zE wD 














MANUFACTURERS OF 


WROUGHT-IRON WELDED 


| TUBES AND FITTINGS 


OF ALL DESCRIPTIONS FOR 


GAS, STEAM, AND WATER. 
LIGHT LAP-WELDED WROUGHT-IRON AND STEEL TUBES 


WITH STEWART’S PATENT FLANGED JOINT AND “ALBION” LOOSE FLANGED JOINT. 


HOT WATER HEATING TUBES 


(PERKINS SYSTEM). 


| SOLID DRAWN STEEL TUBES 
: CAST-IRON PIPES. 


SIEMENS-MARTIN STEEL PLATES FOR BOILERS, BRIDGES, &c. 


T ASD DV LDV te’ Ve @V Le @V Le 




















OFFICES: 
41, Oswald St... Glaszoxw, 


AN D 


Nile St... Birrminzgham. 
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A NEW PYROMETER. 


The FERY RADIATION PYROMETER is 
ACCURATE, PORTABLE, and CHEAP, 


It can be used over any Temperature Range from 500°C. (below red heat) up to the highest known temperatures, 
Specially suitable for measuring the temperature of Gas Retorts. 


x, ERRORS 


due to 


COLOUR 
PERCEPTION 


or conditions of 


LIGHTING. 











Can be set up ina 


FEW SECONDS 


and gives 


CONTINUOUS 


and 


INSTANTANEOUS 


Readings direct on ) i 
CENTIGRADE WAN Li 
SCALE, 4\ \—— 2 








ow, \\ \\— NO DELICATE PARTS IN CONTACT 
o 4 tee WITH THE SOURCE OF HEAT. 
A COMPLETE OUTFIT FOR © =) me 

Roe CA Write for List No. 30 G, 





SOLE AGENTS for UNITED KINGDOM, COLONIES, and U.S.A.— 


THE GAMBRIDGE SCIENTIFIC INSTRUMENT CO., LTD., 


CAMBRIDGE, ENGLAND. 











DRY 
PREPAYMENT 
METERS. 




















oe id 
GEORGE WIiItbLSson: 


Gas Meter Manufacturer, 








COVENTRY: : THE HAGUE: 


254, FOLESHILL ROAD... LOOSDUINSCHE WEG. 
Telegrams: “GASMETER, COVENTRY.” Telegrams: ‘‘ WILSON, THE HAGUE.” 
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NOTE CHANGE OF ADDRESS. 


THE Avn-Visrarion INCANDESCENT Licurine Co, Lip, 
THE ALBION WORKS, OTLEY. 


Telegrams: ‘‘RESILIENT, OTLEY.”’’ Telephone No. 40. 





eV LV LV LV lV tT lV lV lV 4 


We are now prepared to execute orders for the 


IMPROVED GREENALL 
POSITIVE-MEASUREMENT METER 


Experiments extending over a lengthened period have enabled us to 





introduce improvements, which make this Meter the most practical as 





well as the most scientifically correct on the Market. 





If you contemplate any alterations in lighting—inside or outside— 


bear in mind that the 


“A.V. LL.” SYSTEM 


has been in continuously successful use for Ten Years. 


THERE MUST BE A REASON FOR IT 
TRY US—THE BENEFIT WILL BE MUTUAL. 





| Branches :— 


25, Queen Victoria Street, LEEDS. 47, Fetter Lane, LONDON, E.C. 
Telephone No. 1807, Telephone No. 2117 HOLBORN. 
Morley Street, BRADFORD. 2, Victoria Arcade, Deansgate, MANCHESTER. 


101, St Vincent Street, GLASGOW. 
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ALBION IRON WORKS, MANCHESTER. 
MILES — - GPS cs \M PROVEN E Nr Co vo TORE 
We? Gas and General €ngineers. °, Ly 













@ 








CONTRACTORS FOF 


COMPLETE RETORT-HOUSE PLANT 


. EITHER ON ; . 


THE HORIZONTAL OR INCLINED SYSTEMS. 


WEST'S STOKING MAGHINERY— 


























COMPRESSED AIR OR ELECTRICALLY 
DRIVEN AND MANUAL SYSTEMS, 


er 
. 








Example of a 


RETORT-HOUSE 


illustrating the application 


of I 
West’s Regenerator 
Settings and Retort- 
Bench Fittings. 
West’s Coal and Hot ] 


Coke Plants. 


West's combined 
Charging and Drawing 
Machines. 


The “Bournemouth” 
Arch Pipe 


( WOODALL, HEAD, anp GREEN’S 
PATENT). 


The “Hovey” 
Indicator 


is fitted to the overhead 

Coal-Hoppers for gauging 

the depth of Coal contained 
in them. 











CO hg ; . ¥ 
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With the WEST’S COMBINED CHARGING AND DRAWING MACHINE all classes of coal can be - 
efficiently dealt with, and it requires only One Machine Driver and One Attendant to charge and draw the Retorts, 
attend to the Mouthpieces, and fill the Furnaces. 


COAL AND COKE BREAKING, ELEVATING, AND STORING PLANTS. 


BELTON'S PATENT AUTOMATIC RELIEF APPARATUS FOR HYDRAULIC MAINS. 











Manufacturers for America: Riter-Conley Manufacturing Company, Pittsburg. 
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|. & J. BRADDOCK 


(BRANCH OF METERS LIMITED), 


Globe Meter Works OLDHAM. 


Telegrams: ‘‘BRADDOCK, OLDHAM.” National Telephone No. 254. 


AND 45 & 47, WESTMINSTER BRIDGE ROAD, LONDON, 5S.E. 


Telegrams: ‘‘METRIQUE, LONDON.’”’ Telephone No. 2412 HOP. 





























Braddock’s Patent 


GAS STATION GOVERNORS 


Nos. 189 and 190 Designs. 


iss 
praia et ae 











MOST COMPACT 
AND CONVENIENT. 





UNSURPASSED FOR 
Durability, 
Efficiency, 
AND Reliability. . — 


OVER 29() ALREADY ORDERED. 











ee 
IG 
ee 
OM, 


BRADDOCK’S PATENT a 
PREPAYMENT METERS 
ARE THE 3 : ee | a 

BEST “SLOTS” MADE (ir 
annie a 

BEST MADE “SLOTS.” a nel 


IMPROVED Gas STATI 


OUTLET 























ON METERS 


(OF ALL CAPACITIES UP TO 300,000 CUBIC FEET PER HOUR) 


OF SUPERIOR QUALITY AND CONSTRUCTION. ABSOLUTELY RELIABLE. 
SUBSTANTIALLY MADE. BEST VALUE OBTAINABLE. 
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— J. SHAW & CO., WALSALL, 
Manufacturers of all kinds of Goods in 


BRASS, WROUGHT - IRON, 


FOR DOMESTIC AND 


SHEET METAL, & GLASS, 


STREET LIGHTING. 

















reliable Rising and Falling Pendant. 









REGISTERED PENDANT. 
REGISTERED PENDANT. 








ap, the **VOLONTAS”’ made 
wR for the Melbourne Hospital, 
oF }! have given such satisfaction 
i that they are to be used in 
' Prince Alfred’s Hospital in 


This new Inverted Burner is perfection. It A } 
has no rival for elegance, decorative appearance, Spva-xcuaw 
and intense lighting power. Mi 

Cool air has unimpeded access to Air Chamber. |i|| | | | | | 
There is no back firing. ay | 

Registered and Patented. 


SoLE MAKERS— 


EDWARD J. SHAW & CO., WALSALL. 


CONTRACTORS FOR ALL KINDS OF AAS WORKS PLANT 


INCLINED RETORT 
INSTALLATIONS. 


a Ot oe ae 
eetereer those 





the same City. 




















We have received Orders 
for some of the largest 
INSTALLATIONS 


in the Country. 4 





se 











Q 
Q 

%%, REGENERATOR, GENERATOR, & 
Y — 
©. SEMI-REGENERATOR 


0) to suit all 
% Depths. 
} 


SPECIALTY CO. 


NEWTON CHAMBERS, CANNON STREET, BIRMINGHAM. 


Telegraphic Address: ‘‘ WINSTANLEY, BIRMINGHAM.”’ 














PLANS, SPECIFICATIONS, 
AND 
ESTIMATES ON 

APPLICATION. 


































Telephone No. 4703. 
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GEORGE ORME & GO. 


(BRANCH OF METERS LIMITED), 





ATLAS METER WORKS, 


eer’ PARK STREET, OLDHAM. 


“NEW CENTURY” improvep 


‘on PREPAYMENT GAS-METERS 


FITTED WITH DETACHABLE ATTACHMENTS. 
ARRANGED FOR 1d, 6d, is, OR ANY OTHER COIN DESIRED. 








These Meters are giving Universal Satisfaction 
wherever adopted. 


GUARANTEED FOR FIVE YEARS. 





Price changed in situ by means of 
one Crown Wheel only. 











COMPACT, 
DURABLE, 
RELIABLE, 
SIMPLE, 
Dry ices ps tin-Plate Case, fitted with Attachment Wet Meter in cassia with sniasinianat Removed. 





VIEW OF PRICE-CHANGING ARRANGEMENT. 





Change of Price effected by simply 
removing Crown Wheel “A” and 
replacing same with 
another Wheel. 


Sn 





: 
= Me, St ae 
a a . 2 Se . Z 

a OE Ste 


a4 ——— —— = 


ANY FURTHER PARTICULARS] WILL BE SUPPLIED UPONZAPPLICATION. 
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LATEST IMPROVEMENTS. 


GULPHATE OF AMMONIA APPARATUS 


SHOWING BEST RESULTS. 


TAR STILLS. ACID PUMPS. AIR COMPRESSORS. 
Economy in Working. 


All Ammonia Recovered. 
Small Quantity of Steam. / 
DURABLE. EFFICIENT. NO NUISANCE. F 


MAKERS OF ELLERY’S PATENT SATURATOR. 
PUMPS, BOILERS, ROOFS, TANKS, 


























&C. 
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Lamp, 





| § i 4 & : ee complet 
f oe a a Tn" |= 
pot f 4 S each. 

"i by A\\ = Subject. 
| lw AN 25 

S. Al | y A - " . 


VOU wt é Y( oy vie UW WU 


BURNERS AND MANTLES. 


Each Burner is stamped Patent No. 5977—1900. Each Mantle bears the ee 
Registered No, 427,544, and is enclosed in a White Box with “ The Star Inverted ae 
Mantle’’ printed thereon in Red. — 


Inferior and colorable imitations of the Star Mantles are being sold, and 
the Trade are warned against accepting these infringed Mantles. 


Gives a Brilliant Light of 70-Candle Power. 
THE LEADING LIGHT. 


The MINIATURE ARC LAMP can be supplied in Polished Copper or 
Coloured Enamel. Send for Illustrated Price Lists. 


BURNER and MANTLE, 4/6 each, THE STAR INVERTED INCANDESCENT BURNER CO., LTD, 
MANTLES, G@.each. Subject. 104-105, Great Saffron Hill, LONDON, E.C. 


Barr STAR INVERTED Parenr 5977¢G 
eL 
































THE GAS COAL COLLIERIES, LIMITED, 
OWNERS OF 


MEIROS COLLIERY, 


Glamorganshire, South Wales, 


Producing the BEST GAS COAL of the District, 


On G.W.R. Main Line. 








SHIPPING PORTS—Cardiff, Barry, Newport, Port Talbot, and Swansea. — DOCKS OFFICE—1, Stuart Street, Cardiff. 
REGISTERED OFFICES—29, St.' Mary Street, CARDIFF. 
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ES 


DELLWIK 


WATER GAS PLANT. 














Arranged Great... 
maa. Reduction in 
me Cost of Gas. 
Carburetting. Production. . 





Unequalled for Efficiency and Simplicity. 
Adopted in Forty=-Seven Gas=Works. 


RELIABLE RESULTS GUARANTEED. 


Write for Actual Working Results. 


DclIWiK-Flcischel Wale Gas Syndicat, 


29, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Constructing Engineers; R. & J. DEMPSTER, LTD., MANCHESTER. 
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The Ideal Conditions 


Gas Supply— 


Adequate but 








unvarying Pressure— 


are rendered 


possible by 


MIACFIE’S 





4 4, eee 2 ae ¥F ry . 
- ba ae eg" S* & . Fe - E>°F 
Co ie ee ae 
. he . ae e. : ee £ 
. sac “reses : 











PATENT 


Governor 
Meter 


‘*An idea which is as novel as it is promising.”’ 
—Mr. Irvin BurrerRworRTH’s REPORT. 


MADE BY 


James MILNE & SON 


LIMITED, 


ql " 
exererere |erexee| SSS SSO OM sasrorel. Se 
- MF a 5 2 

; arg as 6. : Ts a 











PN SIS SSS 
reas —s ee 
) are 


cS 


PAPA: 


|| DXTS<IDXIS<ISSIS< 














Milton House Works, EDINBURGH, . . . 
8 Also at LONDON, GLASGOW, and me 








DRESSER 
PIPE COUPLINGS 


(Suitable for all classes of Pipe) 
MAKE 


AN ABSOLUTELY 
GAS-TIGHT JOINT 


FOR ANY PRESSURE. 


— 


Special Insulated Couplings to protect 
Pipes from Electrolytic corrosion. 











H. HAYWARD & CQ., 
96-98, LEADENHALL STREET, E.C. 


E. 
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CARBONIZING ENGINEERS 


HA LIF*A XX. 


INCLINED OR HORIZONTAL 
RETORT INSTALLATIONS. 


TUBE REGENERATIVE 
FURNACES a Speciality. 











PULVERIZING, 
GRINDING, 
SEPARATING, 
STORING, 
WASHING AND DRYING MACHINERY, 


For all Classes of Material. 


Coal & Coke Handling Plants. 


TOOL STEEL, FILES, &c. 


COAL & CANNEL BREAKERS. 


EDGAR ALLEN & GO., Lp. «tts, SHEFFIELD. 


THE WIGAN COAL & IRON CO., LIM 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS se, COLLIERIES, and supply 
the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


EN thick pericc: 6, CORPORATION STREET, BIRMINGHAM—Sole Agent: A. C. SCRIVENER. 


Telegraphic Address : “WIGAN, BIRMINGHAM.” Telephone No. 200. 


pisrricr oreice: 6, STRAND, LONDON—C. PARKER & SON, Sole Agents. 


Telegraphic Address: “Parker, London.” 


BUHLMANN INCANDESCENT MANTLES, 


These Mantles are manufactured by a Patent Process upon a specially,;prepared Ramie Base which 
gives great strength and elasticity and will be found under proper conditions to retain their lighting 
value for upwards of 2000 hours. 


BRITISH MANUFACTURE. 











Raids ea dita, 


aire es T-; - A 
EDGAR = <A CO“LIMITEDE: | 
Feige GREENING PLANT DURING ERECTION: een 








































All Mantles are Guaranteed— DUPLEX MANTLES. 
SPECIAL QUALITY “C* MANTLES. TREBLE THREAD MANTLES. 
CLASS “B’?’ MANTLES. No. 2, 3, and 4 KERNS. 





WRITE FOR SPECIAL CONTRACT PRICES, &c., TO 


BUHLMANN INCANDESCENT SYNDICATE, Lto. 


WESTON STREET, DEYON’S ROAD, BROMLEY-BY-BOW, LONDON, E. 
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BEEHIVE WORKS, 


Telegraphic Address: 
“JENKINS RE TFORD.’?’ 


RETFORD. 


National Telephone, 
No. 44 RETFORD. 












Engineers. 








Makers of 
HIGH-CLASS ELECTRIC, COMPRESSED AIR, 
HYDRAULIC, OR STEAM DRIVEN 


STOKING MACHINERY. 








Photograph showing Interior of Retort House at Lancaster Corporation Gas- Works. 


SOLE MAKERS oF THE 'D.B.” PATENT COAL PROJECTOR, 


TH E 


JENKINS DE BROUWER PATENT DISCHARGING MACHINE, 


DE BROUWER PATENT HOT COKE CONVEYOR, 


For Great Britain and the Colonies. 
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RETORT SETTINGS 


OF DESIGN AND PRICE TO SUIT ANY REQUIREMENTS. 


DEEP, SHALLOW, EXTRA SHALLOW, or SEMI-REGENERATIVE, up to 
4100 cubic feet of Gas par lineal foot of Retort per 24 hours 
with minimum consumption of Fuel. 


PERFECTION IN BOILER FIRING. 


Installations of Hislop’s Patent System are giving 25 per cent. more water 
evaporated per lb. of Fuel from and at 212 deg. Fahr. and 20 per cent. 
more water evaporated per hour as compared with the discarded 
systems of Direct Firing and Blowers. 


PERCENTAGE OF CO, IN WASTE GASES: 17 to 18 per cent. 
THE SYSTEM IS APPLICABLE TO ALL CLASSES OF BOILERS. 


R. & G. HISLOP, GAS ENGINEERS, 13, ST. JAMES PLACE, PAISLEY. 


And 87, VICTORIA STREET, LONDON, S.W. 


























THE LARGEST MANTLE CONSUMERS = 








USE ONLY 
'GLASMI’ 222 MANTLES 
The Their Quality is 
reason Well-Known & 
is Their Use Means 
obvious. No Experiment. 














SUPERIOR TO ANY. . & WB. SMITH, A SAMPLE WILL PROVE IT TO YOU. 
LONDON, E.C. 

















Latest Lists and Prices gladly sent upon request. 
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See eee ie 


CHEAP GAS. 
HAT TO DO WITH YOUR SURPLUS TAR: 


ADOPT 


ETHANE 


Which is 
A LUMINOUS 
DILUTING GAS 


of High Calorific Power. 





©oO@ 


MADE FROM 


TAR, COKE, 


AND 


STEAM. 


© © © 


Can be used with Coal 
Gas at the rate of 
o0 per cent. 


© © @ 


Before deciding upon any Extensions 
see this plant at work. 


© 0 @ 


BIGGS, WALL, & CO., 


GAS ENGINEERS, 


3, GROSS STREET, FINSBURY, LONDON. 


WORKS: Hampden Works, NEW SOUTHGATE, N. 
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rr rrata ed 





ESTABLISHED OVER 60 YEARS. | 


CLAPHAM BROS., Lr 


EEIGHLE YY. 


> <> © <> © <> © =D © SD OC SD © GD OC 


Sole Makers of Laycock & Clapham’s Patent 


“ECLIPSE” WASHER-SCRUBBER, 

































CLAPH AMS PATENT 

be S 
ECLIPSE” WATER-TUBE CONDENSER, } ; 
CLAPHAM 'S NEW CENTURY PURIFIER COVER. | 
ie PATENT 

j foe «RAPID AUTOMATIC FASTENERS | ; 

! Y, PATENT Y y} ; 
Fecsocn sonra ECLIPSE” RUBBER- “JOINT § : 
IN ACTION : 
DRY LUTE PURIFIERS. f 
MAKERS OF ALL IRONWORK FOR CARBONIZING PLANTS } 
(FOR INCLINED OR HORIZONTAL SYSTEMS), i; 

TAR EXTRACTORS, VALVES, MAINS, , 
LAMP COLUMNS, TANKS, &c. 








London Representatives: Messrs. JONES & YOUNGER, Chesterfield House, 98, Gt. Tower Street, E.C. 
Scotch Representative: JOHN D. GIBSON, 74, York Street, Glasgow. 
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PARBURETTED WATER-GAS APPARATUS 


Merrifield—Westcott—Pearson Patents. 








W. H. PEARSON, Chairman, 


Economical Gas Apparatus CONSEPUGEION »,s oxsnsr, sun, seu chine 


COMPANY, LIMITED. 
London Offices: 19, ABINGDON STREET, WESTMINSTER, S.W. 
American Offices: TORONTO. «cansureTED, LONDON.” 








J. T. WESTCOTT, Manager. 
L. L. MERRIFIELD, M.Inst.M.E°, Engineer, 


CARBURETTED WATER-GAS ENGINEERS. 


The above Company have erected since 1893, or are now erecting, their Universal Type 


BLACKBURN. 


WINDSOR ST. WORKS, BIRMINGHAM 
SALTLEY WORKS, BIRMINGHAM 


COLCHESTER 
BIRKENHEAD 


SWINDON (New Swindon Gas Co. “ 
SALTLEY, BIRMINGHAM 


Contract) 


WINDSOR ST., BIRMINGHAM stains 


Contract) 
HALIFAX . 
TORONTO. 
OTTAWA . 


LINDSAY (Remodelled ) 


MONTREAL . 


of Carburetted Water-Gas Plant at the following Gas- Works :— 


Cub. Ft. Daily. 
1,250,000 
2,000,000 
2,000,000 

300,000 
2,250,000 
120,000 


2,000,000 


2,000,000 
1,000,000 
250,000 
250,000 
125,000 
500,000 


TORONTO (Second Contract t Remodeled) 2,000,000 


BELLEVILLE 


OTTAWA (Second meee 
BRANTFORD (Remodelled) 
ST. CATHERINES (Remodelled). 


KINGSTON, PA. 


PETERBOROUGH, ONT. . 


WILKESBARRE, PA. 


ST. CATHERINES (Second edna . 


BUFFALO, N.Y. 


WINNIPEG, MAN. 


COLCHESTER ae Cubinten 


YORK . 
ROCHESTER. 


KINGSTON, ONT. 


CRYSTAL PALACE DISTRICT . 


DULUTH, MINN. 


CATERHAM . 
LEICESTER . 


ENSCHEDE (HOLLAND) . 
BUENOS AYRES (RIVER PLATE CO.) 


250,000 
250,000 
200,000 
250,000 
125,000 
250,000 
750,000 
250,000 

2,000,000 
500,000 
300,000 
750,000 
500,000 
300,000 

2,000,000 
300,000 
150,000 

2,000,000 
150,000 
700,000 


BURNLEY 


KINGSTON-ON-THAMES 
ACCRINGTON 
TONBRIDGE . 
STRETFORD . 


OLDBURY 


TODMORDEN 
SALTLEY, BIRMINGHAM (Third Con- 


tract) . 


YORK (Second Contract) . 
ROCHESTER (Second Contract) . 
NEWPORT (MON.) . 

TOKIO, JAPAN . : 
PERNAMBUCO (BRAZIL) 


MALTON . 


DULUTH, MINN. (Second Colntract) 
BROCKVILLE, ONT. ; 
SMETHWICK 


GRAVESEND 


NEWPORT, MON. ienint panier 
TORONTO (Third Contract) 

TORONTO (Fourth Contract) . . 34 
MONTREAL, ONT. (Second Contract) . 
HAMILTON, ONT. . is 


LEEDS. 


LEICESTER eneaia Sime 
NEWCASTLE-ON-TYNE . 
ROCHESTER (Third Contract) 
LEEDS (Second Contract). 
BUENOS AYRES (PRIMITIVA CO.). 
BUENOS AYRES (NEW CO.) 
CHRISTCHURCH, N.Z. 
ROCHDALE . 

ST. JOHN’S, NEWFOUNDLAND 
SMETHWICK (Second Contract) 
BRANTFORD (Second Contract). 


Also COAL-GAS PLANTS 
NELSON, B.C., CHATHAM, BERLIN, NAPANNE, OWEN SOUND, CALGARY, and WINNIPEG. 


Cub. Ft. Daily. 
1,500,000 
1,750,000 
500,000 
300,000 
500,000 
300,000 
500,000 


2,000,000 
750,000 
500,000 
250,000 

1,000,000 
125,000 
150,000 
300,000 
250,000 
500,000 
300,000 
250,000 
750,000 

1,000,000 

1,800,000 
400,000 

1,800,000 

1,000,000 

1,800,000 

1,600,000 
900,000 

1,200,000 

1,200,000 
300,000 

1,600,000 
250,000 
500,000 
400,000 
















































JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [June 6, 190s, 


tt aera. 


DAO GAD STOVE OD, : 


Let us know 
















your 


requirements. 























We can 






Readily 






Supply them. 















‘‘Emerald.”’ 


London, Luton and Falkirk. 


HEAD OFFICE: CITY SHOW-ROOMS: 
200, Camberwell Rd., London,:S.E. 59, Queen Victoria St., London, E.C. 
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WILLEY & 6o.. Lr. 


Gas Engineers, Ironfounders, 
and Contractors, 


LONDON & EXETER. 


4 TV he/V 











Makers of Every Description of 


Gas Plant & Iron & Steel Constructional Work. 








WITH WATER LUTE OR LUTELESS COVERS. 
PURIFIERS LATEST IMPROVEMENTS. 
PICKERING’S PATENT, GREAT SAVING EFFECTED. 
CENTRE VALVE NO CONNECTIONS REQUIRED. SIMPLE AND 
SOUND. 
GASHOLDERS WITH OR WITHOUT STEEL TANKS. 
MOUTHPIEGES WITH TYSOE’S PATENT FASTENING. 


STATION GOVERNORS =. ‘74 PATENT EQUILIBRIUM VALVE. PRESSURE 


ABSOLUTELY CONSTANT. 


IN CYLINDRICAL CASES TO 30,000 FEET PER 
STATION METERS HOUR, IN SQUARE CASES UP TO 200,000 FEET 
PER HOUR. 


WET AND DRY METERS °F THE HIGHEST EXCELLENCE IN MATERIALS 


AND WORKMANSHIP. 


FROM 2-LT. TO 100-LT. FOR ANY COIN, POSITIVE 
SLOT METERS IN ACTION, ABSOLUTELY ACCURATE, TENS 
OF THOUSANDS IN USE. 


. 9 HIGHEST GRADE. ALL PARTS INTERCHANGE- 
STANDARD COOKERS ABLE, BURNERS DETACHABLE, CLEAN, 
ECONOMICAL, SAFE, AND DURABLE. 
SLOT COOKERS FITTED WITH LATEST IMPROVEMENTS. 


HOUSES FITTED THROUGHOUT WITH SERVICES, 
SLOT INSTALLATION METERS, STOVES, AND GAS-FITTINGS OF 


SPECIAL STRENGTH. 





BRASS WORK & GAS-FITTINGS OF EVERY VARIETY. 
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LS 


J. TAYLOR & CO. 


CENTRAL PLUMBING WORKS, 




















Photo. showing Saturator on Lead Covered Foundations. With Channels, Mother Liquor Tank, 
Drainer, Ammonia and Acid Catch Box, and Sulphate of Ammonia Stores. Evected by us for 
the Stirling Gas Light Company. 


Similar Jobs in hand for the Perth Corporation, & f 
Bothwell and Uddingston Gas Company. ee 


79 


SATURATORS RECENTLY SUPPLIED. 


Repairs a Speciality. 
Telegrams: “SATURATORS, BOLTON.” Telephone: Works 0848; Residence 449%. 
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BOWENS' Ltd. Successors, 


STOURBRIDGE. 





MANUFACTURERS OF 
BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS ; LUMPS, TILES, &c., of 


every description. 
ESTABLISHED 1860. 


GOVERNORS FOR 
INCANDESCENT BURNERS, 


By regulating the Gas supply a better 
flame is obtained, the Light improved, 
Gas saved, and less wear and tear of the 
Mantle. 








No. 11, Heavy Pattern, 15s. per doz. 
No. 12, Medium Pattern, 12s. per doz. 





SUBJECT TO DISCOUNT. 


THE GAS APPARATUS COMPANY, 


PETERBOROUGH, ENGLAND. 











The ““IME & Mi”’ Improved Patent 


SELF-LOCKING 


ulOl Motel Padloc 


With TWO-STUMP SLIDING BOLT. 


(PATENT No, 11,794.) 


As Used by the Gaslight and Coke Company, London, 
and many other British and Foreign Companies. 
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CHEAP. 





ger" 
t 
OPEN—»:_---- 


BEWARE OF INFERIOR IMITATIONS. 
See that each Lock is Stamped **M & M ” Patent. 





Sample and Price on application to 


H. MITCHELL, 


Manufacturer of every Description of Lock. 


3, LEIGHTON RD., KENTISH TOWN, N.W. 


OR TO 


GEORGE GLOVER & GO., Ltp., Agents. 


Dry Gas Meter Manufacturers. 


ROYAL AVENUE, CHELSEA, 8.W. 








SPENGER’S parent HURDLE GRID 


The very best Patent Grid on the Market for Holding Oxide Lightly, 


And Holding Oxide Lightly is the Secret of Success for Better Purification, 


<a 


No Extra Cost 
in adopting this 
system to existing 


Purifi ° Ped og | 
rifiers BREE 
They are ‘A yi Gh i ae # F # if 
Self-Supporting, Ks : | 


saving the cost of La 
yy, fe A 


Standards and Wu. a R. 
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Bearers. Cd Wb: ‘ip TATA 


e- os F 
ae Oo hee Fs ae pelt se ae go Set ae =— 
—_ . - <a +. N 
‘ a eed a % ee a 
ie. E ee a F s a * 
= » is ff =e = é % 
$ . - é : ae? * 
¢ 


F 4 , . : $e) af ¥, J a , G 

toe, # om ae : . : 

ys ie y Pee ee & Sa Boe ew oe ie. 
‘sein , , 7 a4 7 m. % j ? ’ 


} by <8 Pi se : 
Ly. oe # i F wy & | . 4 
ee i f . K x € VERA LAA S 
; ‘ 3 f é Se r’ £ F a ‘ 








4 a Fi ee pe = 4 - ra y : ek 
Fe: ey. ee ig 3 Pe 3% re 5 ee Pc ee Eg ag ra 5 F z , bs “ j 
a 4 Pd e 4 * i ay & By i ef Ke ay Se AP we é 
ft, | 12 # & a : & ft 


: : ‘ as es ; x 7 ae 

7 aa ie 7 j r* fn <a Bice x 

, , Mk Pf 35 ee % oe wes. % ; ‘6 J P #2 be) 

£ FS tat oy, ZF. evr Pe . "ee SS ; 4 . - ee % 
? a : . ¢ a * of ee = 2 ie a as Sie Mee 2 FB me 

OLY Eid pee See i < a orm *: a 4 gue - \. 
on oe : : - 4 “F * Pa se | . fae : : 
a e ‘ : ' b as Ma ; ? Bes aa 7 
by ; ; BK a: SEBS PP é 
z % . 


Can make the 
Change from the 
Old to the New 
System without any 
Stoppage. 


B.S. - isl Sor. = 


. Me y € > oe ~~ LX = ¥ 


SEA RANA ZAAS Sedna 

: A ae Simple in 
Construction 

and very easy to fix 
in Position. 


THE ADVANTAGES WITH SPENCER’S PATENT HURDLE GRID: 


1—They more than Double the Purifying Area of a given Purifier. 

2—They can be filled in half the time as on any other Patent system. 

8—Purifiers run much longer, Back pressure greatly reduced. 

4—Purification much Improved at 25 per cent. less cost than by any other Patent method. 





P.8.—My Patent-is no Infringement of any other Patents. 


WALTER SPENCER, GRID WORKS, ELLAND. 
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HONE’S PATENT GRABS 


Automatic, Efficient, & Economical. 
APPLICABLE TO ANY ORDINARY SINGLE CHAIN CRANE. 











These Grabs are unequalled for handling Coal, Coke, Ballast, Sand, 
Macadam, Ores, &c., effecting in all cases very substantial savings. 


Used by all the Principal Gas Companies, Colliery Owners, Coal 
Merchants, Engineers, Contractors, &c., at Home and Abroad. 









Applications for Prices and Particulars ave invited by the Sole Manufacturer— 


¥ \ 4 q THE THAMES IRON WORKS, SHIPBUILDING, and 
, ENGINEERING COMPANY, LTD., 


CANNING TOWN, LONDON, E. 


F.C. SUGDEN & GO. 


Carbonizing Specialists. 


REGENERATOR ano GENERATOR SETTINGS, | 


DEEP, SEMI-DEEP, AND SHALLOW. 


AXIMUM MAKE per Ton and Mouthpiece. 
INIMUM FUEL CONSUMPTION. 


20 REPEAT ORDERS 


I~ 2 VEARS. 
































Results Guaranteed. Retorts Reset. 


‘PHOTO, OF REGENERATOR SETTINGS DURING CONSTRUCTION. Designs and Estimates on Application 
me 28, EAST PARADE, L 
tel. Address: ‘*‘ CARBONIZER, LEEDS." e & # 


THOMAS DUXBURY & CO., 


16, Deansgate, Manchester. 


BEST GAS COAL AND CANNEL, GIVING HIGH ILLUMINATING POWER, 
LARGE YIELD PER TON, AND REASONABLE IN PRICE. 


Gas Engineers’ Agents and Contractors for 


METERS, FIRE-CLAY GOODS, OXIDE OF IRON, AND ALL OTHER GAS 
: APPARATUS. RETORT CARBON PURCHASED. 


Telegrams; “ DARWINIAN, MANCHESTER,” ENQUIRIES SOLICITED. Telephone 1806, 
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LONDON, OLDHAM, DUBLIN, MANCHESTER. 


Manufacturers of Patent 


WET & DRY GAS METERS, STATION METERS, 
GOVERNORS, GAS APPARATUS, é&c., &c. 
Sole Manufacturers of CROLL’S PATENT IMPROVED DRY METER. 
THE UNVARYING WATER LINE WET GAS METER (Sander’s and Donovan’s Patent), 
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THE IMPROVED ENCLOSED FLOAT WET GAS METER. 
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GEORGE’S PATENT UNION JOINT FOR GAS METERS AND GAS AND WATER FITTINGS. 
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Station Meters Manufactured at 


THE OLDHAM WworrRHh.s. 
(LATE WEST AND GREGSON), 
STATION METERS IN ALL SIZES, WITH PLANED JOINTS, ROUND OR SQUARE CASES 


The Gas Meter Company have a most extensive experience in Station Meter work, and have erected the largest Meter yet made. Their 
Oldham Works are specially laid out for this class of work ; also their Improved Station Governors are largely in demand. 





Telegraphic Address :— 238, KINGSLAND ROAD, LONDON, N.E. 
5 Ee LONDON.” F, W. CHURCH, Secretary. UNION STREET, OLDHAM. 
7&8, HANOVER STREET, DUBLIN. 


 NETEE. MANCHESTER.” THOMAS WILKIN S, Manager, 20, FENNEL STREET, MANCHESTER, 


National Telephone 142 Dalston. Telephone 340 Oldham. Telephone 1995 Dublin. Telephone 2918 Manchester. 
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KIRKHAM, HULETT, & CHANDLER, LIMITED. 














| No connection with 
Jany persons of 


"") similar Names or any 





Firm making use of 


such names, 





Improved Patent ‘‘STANDARD”’ Washer-Scrubber and Tar-Washer. 
ADDRESS: PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.w. 
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What is the Telegraphic Address of the 


STAFFORDSHIRE TUBE COMPANY, LTD, 


BIRMINGHAM ? sf \ 











See page 746. Telephone 815. 4 
9 TO CHANGE PRICE — 





Merely unlock padlock of money box, 


S| M PLE lift flap at side, and change wheel. 


The Quick-Change Meter. THIS GAN BE DONE IN 30 SECONDS 


—s The VALVE can be readily taken BS 
out to remove obstructions if a 
necessary at any time. 4 
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No bent coin that is inserted into the mechanism will jamb it. 
No second coin can be inserted until previous one released by 


turning the handle. Hyson Green, NOTTINGHAM. | 


No seals to hack out. No numbers to look for. No screw head to find. 


No re-screwing. No reaching over Meter, No re-sealing. LONDON DEPOT: 6. MALT STREET, OLD KENT ROAD, S.E 6 
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AT ONCE. 


They will have our 


IMMEDIATE ATTENTION. 





No Delay in Despatch. 


ARDEN HILL & CO,, 
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BIRMINGHAM. —) 
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The ‘‘Dwarf Wis’’ Lamp, 














RELIABILITY. 
quite a new departure, suitable 
for low ceilings. DURABILITY. 
INGENUITY. 
The ‘‘Galeproof’’ Street Lamp 
cure for all ‘‘ Wind’’ troubles. PROMPTNESS. 








MODERN METHODS. 
The “‘ Wis” High-power Lamp 





for indoor and outdoor. 


EXPERIENCE. 

















AND GENERAL “GET 
THERE” QUALITIES. 


The “Pond” Arc Lamp a 


modern invention. 





“POND” PATENT. 


62-59, FARRINGDON STREET, and 24, FARRINGDON AVENUE, E.C. aise 
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EDITORIAL NOTES—GAS, &c. 


The Meeting of the Institution of Gas Engineers. 


ANOTHER annual meeting of the Institution as reorganized 
has been held, and all concerned are to be again heartily 
congratulated upon the proceedings throughout. These 
were of a thoroughly businesslike character, and well cal- 
culated to inspire respect. Much of the great success of 








the meeting is undoubtedly to be attributed to the tact and | 
firmness or the President, who, without making any lengthy | 


speeches, proved throughout the proceedings his possession 
of the invaluable capacity of saying the right thing at the 
right time. We only echo the general opinion in saying 
that no previous President has ever conducted a meeting 
more satisfactorily, nor left the chair more secure of the 
goodwill and esteem of the members, or with a reputation 
more enhanced. 

At the commencement of the meeting on Tuesday, a dis- 
cordant note was sounded by Mr. Isaac Carr, on the motion 
for the approval of the report of the Council; Mr. Carr 
objecting to the action of that body in opposing the pro- 
posed re-enactment of the 5 cubic feet rate of consump- 
tion for all qualities of gas. In support of his objection, 
he reiterated the substance of his evidence in Parliament 
on the subject, the burden of which was the injustice alleged 








to be done to the users of flat-flame burners by low-grade | 


gas. This solitary knight of the flat-flame burner found 
support in the person of Mr. Allen, the successor to 
Mr. William King in the engineership of the Liverpool 
Gas Company. “Like master, like man,” true to which 
saying Mr. Allen treated the proposal to mark down the South 
Metropolitan and Commercial Companies’ 14-candle gas 
to 13 candles, as a very small matter, and expressed mild 
surprise that the benefits conferred by the recommendations 


of the Board of Trade Committee should apparently be lost | 


sight of, while so much feeling was exhibited over what he 
regarded as a point of no importance. Mr. Allen would, 
however, do well to remember that 





‘“‘ The evil that men do lives after them, 
The good is oft interred with their bones.” 








There may be cynicism in this; but it is the cynicism | 
| light upon any of the problems which vex the soul of the 


ingrained in human nature. The “evil” wrought by 
his predecessor with regard to gas-testing will, it is to be 
feared, be borne in remembrance far more than the real 
good which he was instrumental in effecting by the proposed 
abolition of sulphur restrictions. This ill-consorted couple 
—for how can the Engineer of the Liverpool Gas Company 
and Mr. Isaac Carr be otherwise tkan ill-consorted ?—were 
joined in their opposition by Mr. George Helps, who has 


come to the conclusion that tests for illuminating power | 


should be wholly abolished, and a test, presumably for 





calorific value, substituted, by which the real value of gas | 
| very properly relied for his justification upon the import- 


for lighting, heating, and power purposes can be ascertained. 
These three formed the minority against the report of the 
Council, which was carried by an overwhelming majority. 
It was thus made evident that the Institution are practically 
united upon the question at issue. 

Another incident arising out of the report was the adding 
to the Institution’s roll of men who have rendered famous 
service to the gas industry of the name of Mr. James W. 
Helps. Other honours which the Institution have it within 
their power to confer are to an extent evanescent ; but there 
is an imperishableness about the honour—it cannot be 
measured, but it is there—with which the conferment of 
the Birmingham Medal envelops the work of the recipient. 

0 have one’s work adjudged worthy of the honour by one’s 
own compeers is an inestimable reward ; and in the bestowal 
of the medal upon Mr. Helps, there have not been two 
opinions among the members as to worthiness of both man 
and his work—work self-sacrificing and fruitful. There are 
many directions in which men may win distinction in the 











gas industry; and Mr. Helps found the path, and persevered 
along it, in which his peculiar qualifications enabled him to 
render much eminent service to the industry. To him the 
recognition is the unexpected and unsought-for reward; 
and, being unexpected and unsought-for, his gratification 
must be—nay, is—the greater. 

The first award of the London Medal was also made on 
this occasion for the paper of greatest distinction read at the 
previous meeting. ‘The old practice of conferring a mone- 
tary recognition was not one that could be defended, and 
many of the recipients certainly felt it somewhat undignified 
to be rated and recompensed in this manner. How could, 
for example, the Council with any decency have offered to 
Professor Unwin—the recipient of the Gold Medal on this 
occasion—a cheque in connection with his learned disserta- 
tion on “ The Flow of Gas in Mains, and Distribution at 
“High Pressures?” Wearegladtoseethechange. Hearty 
indeed was the reception of Professor Unwin when he per- 
sonally responded to receive the mark of the appreciation of 
the Council and of the members; and not less cordially did 
the members approve of the awarding of the silver and 
bronze medals respectively to Mr. J. Ferguson Bell and to 
Dr. Colman. 

Comment upon the address of the President and the papers 
succeed these references to general matters; and here a few 
words more only need be added. The greatest satisfaction 
has been given by the succession of Mr. Charles Wood to 
the Presidency, and of Mr. Charles Hunt to the Senior Vice- 
Presidency. Very popular, too, is the selection that has 
been made of Mr. W. Doig Gibb for the Junior Vice-Presi- 
dency. As to the social events of the week, the reception 
and dance by the President and Mrs. Irving on Wednesday 
night was a brilliant success, as was also the excursion to 
Hastings on Friday. To Dr. Geo. G. Gray, the Chairman 
of the Hastings and St. Leonards Gas Company, and to the 
Messrs. Botley, is due the warmest praise for their invalu- 
able assistance in making it so. 





The President’s Address. 


IF in the course of his address, which was listened to with 
great attention throughout its delivery, the President did 
not enunciate anything new, or aim at throwing additional 


gas manager of the present day, he at all events did excel- 
lent service by reminding his hearers of the great progress 
which has been made by the gas industry during recent 
years, in spite of all obstacles in the shape of increased cost 
of production and distribution, larger capital outlay required 
under modern conditions, and the keen competition to which 
gas has been subjected by the introduction of electric light- 
ing. In selecting for the principal subject of his discourse 
a mass of carefully compiled statistics derived from the 
Board of Trade Returns and “‘ Field’s Analyses,” Mr. Irving 


ance, rather than upon the attractiveness, of his subject- 
matter. For it can hardly be denied that figures are not 
universally attractive. They are, indeed, apt to be weari- 
some, unless used (say) for the purpose of illustration, or 
for the lessons which they teach. At the same time, there 
can hardly be two opinions as to the great value of-statistics 
as a trustworthy guide to real knowledge and progress; nor 
as to the necessity of a proper understanding of the art of 
preparing and applying them. The proper understanding, 
however, is less likely to be acquired by a special course of 
education, as apparently advocated by the President, than 
intuitively, as resulting from the growth of one’s know- 
ledge and experience, of which, indeed, it may be re- 
garded as in some measure the test. A man who really 
knows his business can scarcely fail to grasp the “true 
“ inwardness ” of any figures relating to it that may be placed 
before him; but it cannot be necessary, or even desirable, 
that such a man should always be a statistician. Nor is 
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the faculty given to everyone to emulate, like Mr. Irving, 
Carlyle’s “ peaceful German ”’ in telling the Universe what 
o'clock itis. Yet in regard to this the Sage of Chelsea utters 
a warning note which ought not to pass unheeded. “ Not 
“unfrequently,” he says, in the very next sentence to that 
quoted by the President, “the Germans have been blamed 
“for unprofitable diligence, as if they struck into devious 
‘courses, where nothing was to be had but the toil of a rough 
“journey ; as if, forsaking the gold mines of finance and that 
‘‘ political slaughter of fat oxen whereby a man himself grows 
“fat, they were apt to run goose-hunting into regions of 
‘bilberries and crowberries, and be swallowed up at last in 
‘“‘remote peat-bogs. Of that unwise science which, as our 
“ Humorist expresses it— 
‘ By geometric scale 
Doth take the size of pots of ale,’ 

“still more of that altogether misdirected industry which is 
“seen vigorously thrashing mere straw, there can nothing 
“defensive be said.” In all such matters, “thrashing mere 
“straw” is by all, of whatever nationality, to be avoided. 

Before proceeding to comment upon the lessons afforded 
by his tables, the President referred briefly, though none 
the less effectively, to the principal event which had occurred 
during his year of office—namely, the memorable and highly 
successful International Gas Exhibition which was held at 
Earl’s Court last autumn. The testimony borne by him to 
the ready response which was made by all classes of manu- 
facturers connected with the gas industry to the invitation 
given, in the name of the Institution, to assist in vindicating 
the claims of gas to meet the public demands for light, heat, 
and power, was thoroughly well deserved, and will no doubt 
be fully appreciated by those concerned; nor was he less 
happy in his recognition of the services rendered in this 
connection by the Executive Committee and its officers. 

After briefly referring to the great progress made during 
the year with the affiliation with the Institution of the 
various District Associations, from the unity created by 
which it is anticipated great advantages will result, the 
President made some timely and sympathetic observa- 
tions on the manner in which the Metropolitan Gas Com- 
panies are, and have been for some time past, fighting, as he 
expressed it, ‘‘the battles of the industry.” ‘Time was when 
a very different feeling prevailed with regard to them among 
the representatives of Provincial undertakings; and more 
than one fierce onslaught has been made at the annual 
meetings at the alleged old-time methods pursued by the 
Metropolitan Gas Companies. However this may beat the 
present time, it is certain that nothing but good can result 
from the spontaneous recognition by the President (which 
was applauded by the meeting) of the way in which London 
now stands “in the gate”’ against the forces of reaction and 
the enemies of the gas industry. He might have added, what 
is indeed well known, and has been sufficiently well proved 
by recent events, that the representatives of all the im- 
portant Provincial undertakings are ready and willing to 
assist in the fight to the utmost of their ability and power. 

To pass from this to a consideration of the possibility of 
making the Institution more useful to the gas industry as a 
whole, was a natural and an easy transition. The President 
does not, it appears, believe in the desirability of the organ- 
ization taking part in parliamentary conflict or litigation. 
Surely, however, there is a field open to it in this direction ; 
limited, of course, by what may be the common interest of 
all undertakings, whether owned by companies or local 
authorities. Beyond this, the observations of the President 
called attention to the desirability of pecuniary assistance 
being given to the Institution by the administrators of gas 
undertakings who stand to profit by the work of the Institu- 
tion. It is but reasonable that the cost of research work, if 
this be undertaken, should not be borne by the members, 
whose subscriptions are at the present time but little more 
than sufficient for defraying the ordinary expenses of the 
Institution ; and it is evident that without the sinews of war 
the Council must be powerless to embark upon any work 
other than that of holding the annual meeting. It is there- 
fore greatly to be hoped that the appeal which, acting upon 
the report presented by the popular Honorary Secretary 
(Mr. J. W. Helps), is about to be made to all gas under- 
takings will be liberally responded to, and that the Council 
may shortly be in a position to apply themselves to the 
work which already awaits them. 

It is needless to say that the President expressed himself 
as being entirely in accord with the determined opposition 








which has been developed to the proposed re-enactment of 
the 5 cubic feet rate of consumption for gas-testing, which, 
in his view, as in that of all who have considered the 
subject with any degree of care, ‘‘is unscientific and unjust 
“to all gas under 16-candle power, and impracticable with 
‘‘oas of 17-candle power and over.” 

Coming now to what may be regarded as the substance 
of the address, it must be admitted to be by no means easy 
to thorcughly digest the mass of figures which the President, 
in the goodness of his heart, placed at the disposal of his 
audience. There is enough in them, not for one meal only, 
but for a series of feasts; and he who attempts their too 
speedy assimilation will deserve the pains that most assuredly 
await him. Some broad conclusions may, indeed, be drawn 
from them; but we are hardly so convinced as we should 
like to be of their practical and educational utility. It is 
seen, for example, that during the last twenty years or so 
the cost of gas making has, on the average, gone up rather 
than down; that the capital invested in these undertakings 
per 1000 cubic feet of gas sold, has—again on the average 
—increased rather than diminished. All this was, however, 
already pretty well known, and also something besides of 
“the why and the wherefore; ” and it is difficult to see how 
the bare recital of such facts can of itself be particularly 
helpful to the gas manager. He is not in a mood just now 
for marking time. He knows he is engaged in a struggle 
with adverse conditions—among them being the increasing 
cost of coal and labour, additional expenses incidental to the 
latter, and increased capital charges on distribution account. 
He derives, no doubt, a certain amount of satisfaction from 
the knowledge that, notwithstanding all these, he is able 
to more than hold his own by calling to his aid all the 
improvements that science can suggest ; but he knows that 
the fight must still go on, and is likely to become keener. 
He is therefore seeking all the time for some fresh or newly 
pointed weapon; and to feed him with statistics is almost 
like offering a stone when bread is asked for. 

None the less, the figures presented by Mr. Irving are of 
very great interest to all to whom the history of the gas 
industry is of importance. Among other things, they indi- 
cate how remarkably the business of gas undertakings has 
broadened downwards, mainly through the application of the 
prepayment meter system. This is most noticeable with 
regard to the companies, whose average annual consumption 
per consumer was reduced in the eleven years ending with 
1903 from 49,247 to 37,117 cubic feet. In this connection, 
it may be pointed out that certain of the totals which are 
given in the tables have but little relevance, and might with 
advantage be omitted. It is not the case, for example, that 
the total number of undertakings owned by companies 1s 
2879, or that the total capital invested in them amounts to 
f£, 280,392,235, as might be inferred from Table No. 2. 

Mention was made by the President of the receipts per 
1000 cubic feet of gas sold as the selling value of the unit; 
and he was tempted to speak of a small reduction of this in 
the case of the undertakings owned by the local authorities 
as a shvinkage. This seems somewhat calculated to create 
a wrong impression, since such receipts include those for 
gas, the price of which is determined by thesellers. It mili- 
tates also somewhat against his conclusions with regard to 
the business of local authorities showing a large increase of 
capital expenditure per consumer, that, though such bus!- 
ness has not, it is true, suffered financial disturbance from 
stock consolidation schemes, the annual returns relating to 
the undertakings do suffer a similar disturbance, owing to the 
inclusion of additional purchases at amounts which greatly 
exceed the nominal value of the undertakings transferred. 
Thus the Nantwich gas undertaking will figure in the return 
for last year, whenever this is issued, as having a value of 
about £68,000, whereas it could not have figured in the 
companies’ return (if at all) for very much more than half 
the amount, even if the whole of the Company’s ordinary 
stock had been converted. These yearly additions make 
it very difficult to arrive at accurate figures with regard to 
any particular year; and it may therefore be doubted whether 
the actual capital outlay per consumer has increased to any- 
thing like the extent indicated by the figures that are quoted 
by the President. 

There will, of course, be general agreement in the view 
which Mr. Irving expressed as to the great advantages 
derived by the public from the introduction of incandescent 
lighting—advantages which all must be anxious should be 
more fully appreciated. It is far less easy to assent to his 
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conclusion in regard to the possible introduction of a cheap 
heating gas of low illuminating value, which he dismisses as 
a fancy which “will not bear the rude touch of statistical 
truth.” Surely this is pressing ‘statistical truth” a little 
too hardly. Statistics are very good things in their way. 
But,as Mr. Irving himself has told us, they “ should be our 
«servants, not our masters;’’ and he who argues from them 
that, because things have not been, therefore they can never 
be, is not likely to make progress while the world lasts. To 
be quite candid, we would far rather have heard Mr. Irving 
discourse upon those individual undertakings which he says 
have changed greatly for the better during the period under 
review, Of upon the pioneering work which he admits is 
being done on every side, than upon the averages in which 
his ethereal spirit delights, but against the tyranny of which, 
if we grasp his meaning aright, his understanding revolts. 
Uccasional retrospects may, and no doubt do, serve a very 
useful purpose ; but those who indulge in them to any extent 
are not the most likely to leave behind them “ footprints on 
«the sands of time”’ as a guidance to those who come after. 
“ Forgetting the things that are behind,” does not imply 
disregard of the lessons of the past, but is an inspiration, 
not less of worldly than of spiritual import. 


The Papers and Lecture. 


THE papers read at the meeting were all of a practical 
character, and the disposition to discuss them fully, and to 
the point, was very marked—the only real digression occur- 
ring when certain speakers desired, during the discussion 
on Mr. Carpenter’s paper, to introduce the subject of high 
or low grade gas. But these were promptly called to 
order by the President. Mr. John Bond gave, in the first 
paper, some useful information with regard to an instrument 
which is, perhaps, not quite so much used in gas-works as 
with advantage it might be. One reason for this is the 
reputation which pyrometers have—with a certain amount 
of justification—acquired for unreliability ; another being 
that the colour test is usually, for all practical purposes, 
regarded as sufficient. ‘There can, however, be little doubt 
that much is to be learned from a careful study of car- 
bonizing temperatures, a different degree of which is wanted 
for almost every class of coal. The difficulty, however, is 
to apply such knowledge with advantage to every-day work. 
Where several varieties of coal are being used at one time, 
it is next to impossible to arrange the temperature of car- 
bonization to suit each of them equally well ; and hence the 
desirability, whenever practicable, of carbonizing only one 
kind of coal at atime. Mr. Bond’s remarks on the com- 
parative advantage of light and heavy charges agree with 
general experience. Heavy charges, though they may bring 
down the cost for labour, are not conducive to high yields ; 
these being best promoted by charges of moderate thick- 
nesses. ‘The great rise of temperature shown by his experi- 
ments to take place after the first two hours of distillation, 
ls a phenomenon which by no means corresponds with an 
ideal system of carbonizing, but is practically inseparable 
from any system of intermittent charging. An observation 
made in the course of the discussion on the paper, that most 
of the gas is evolved at a temperature of about 1400° Fahr., 
indicates that the most suitable temperature of carboniza- 
tion is not necessarily a high one. 

Mr. Carpenter’s paper on the “ Report of the Recent 
“Departmental Committee upon Metropolitan Gas Test- 
“ing” is a careful résumé of the main parts of the subject, 
and at the same time a reminder of the great indebtedness 
of the entire gas industry to the London Gas Companies— 
—and, in particular, to the South Metropolitan Company— 
lor the energetic manner in which they have been fighting 
against the restrictions in regard to sulphur impurities. It 
isa matter of great satisfaction to all that their efforts in this 
connection have been crowned with complete success; and 
though it might have been more satisfactory had the quanti- 
lative test for sulphuretted hydrogen been secured by legis- 
lative enactment, it must be recollected that the test imposed 
by the Gas-Works Clauses Act, 1871, has not been found 
too onerous by Provincial gas undertakings, and there does 
hot seem to be any reason for supposing that it is not equally 
applicable for the Metropolis. Mr. Carpenter’s experiments 
upon the flow of air to the argand burner, and the effect of 
its variation upon the illuminating power, reminds one of 
somewhat similar experiments which were conducted by 
MM. Audouin and Bérard with the Bengel burner nearly 
lorty years ago. Mr. Charles Hunt also carried out and 














published in 1870 similar experiments made by him with a 
No. 1 ‘* London ” argand burner ; and much more recently 
—namely, in 1898—he drew attention during the discussion 
upon Mr. Harcourt’s paper on the 1o-candle standard, at 
the meeting of the Incorporated Institution of Gas Engi- 
neers, to the importance of having the test-burner at a 
sufficient height above the table, so that the gas under test 
should not be depreciated by excessive draught. In the dis- 
cussion on Mr. Carpenter’s paper, the 5 cubic feet rate of 
consumption found but a single defender in the person of 
Mr. Carr. 

The exceedingly interesting lecture by Professor Arthur 
Smithells fully sustained, and indeed added to, the reputa- 
tion which he had previously acquired with the members 
of the Institution as an attractive, sound, and informing 
lecturer. It is true that a large portion of his discourse 
upon “ The Temperature of Flames” was historical, for 
it dealt with the various attempts that had been made to 
measure flame temperature from the days of Sir Humphry 
Davy downwards. This, however, may almost be regarded 
as being necessary for a proper understanding of the sub- 
ject ; at all events, it is inseparable from a comprehensive 
treatment of it. It was, at the same time, but natural that 
the concluding portion of his lecture, in which he dealt with 
the application of the various methods for ascertaining 
flame temperature to the atmospheric burner, proved to be 
most attractive to his audience; and if his remarks in this 
connection seemed to be in some respects inconclusive, they 
afforded valuable hints for further investigation, especially 
in regard to the relation of temperature to the light emitted 
from a Welsbach mantle, the luminosity of which is found 
to increase very rapidly with an increase of temperature of 
the flame in which it rests. So that, as Professor Smithells 
observes, ‘‘ the problem of developing light from coal gas is 
‘‘ becoming more and more restricted to providing a flame of 
‘‘ high heating power. A gain of even a few degrees in tem- 
‘‘ perature is not to be neglected.”” Thisisa hint that ought 
not to be lost; for it may prove to be of infinite service 
as a guide to future developments. As was observed by 
the President, in proposing a vote of thanks to Professor 
Smithells for his lecture, the latter had left it to the members 
of the Institution to practically work out the means by which 
the knowledge he came to impart could be utilized. Mr. 
Carpenter, too, summed up the situation by his remark that 
progress in the future must continue to be by improving the 
“ current,” and improving the method of using it; and it 
was only by such scientific investigations into the quality 
and characteristics of flame, and its action on the radio- 
active material, that the highest efficiency could possibly be 
attained. 

Mr. W. Doig Gibb gives some excellent advice, in his 
paper entitled ‘“‘ Notes on Structural Engineering,” in regard 
to workshop methods and practices, which is none the less 
sound and practical for being unpretentious. Unlike many 
who find it difficult to treat of this subject without giving a 
disquisition upon strains and such like, to the exclusion of 
other matters of perhaps equal importance, Mr. Gibb did not 
soar above the heads of his audience, but, on the contrary, 
enlisted their attention and sympathy by referring to certain 
simple rules of construction which are of almost every-day 
application, are easily understood, and when once understood 
are not readily forgotten. There are so many good points 
in the paper that it should be read carefully by all, though 
exception may, perhaps, be taken by some to the opinions 
expressed in the latter portion of it, which contains much 
that is contentious, had there been sufficient time to deal 
with the various questions raised. The discussion elicited 
opinions from Mr. H. E. Jones and Mr. Chapman adverse to 
the common practice of providing, in the conditions of a 
contract, for the engineer to be sole arbitrator in the event of 
any dispute arising with the contractor. Mr. Chapman sug- 
gesting that the President of the Institution of Civil Engi- 
neers should in all cases be constituted arbitrator. This 
view was objected to—and, in our opinion, very rightly—by 
Mr. Charles Hawksley, who pointed out that the engineer 
was the fittest interpreter of his own designs, and all that was 
required was that he should display a reasonable spirit with 
regard to them. With his remarks we can entirely agree. 
We need only add that the nomination of an independent 
arbitrator could only be called for in the case of an engineer 
who was likely to act unreasonably, and he would probably 
be the last to agree to such a nomination; while against 
him the law provides a remedy. 
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Without doubt the most notable and interesting paper was 
that by Mr. J]. H. Brown, of Nottingham, on “ Experiments 
*“ with Low-Grade Mixed Gases.” It afforded a striking | in line with those who are in opposition to the reactionary 
example of the value which may attach to experimental 


work, under suitable guidance, in connection with gas | method. 


manufacture. 


the means for carrying it out. | 
work in this connection when he was at I]ford, readers of | 
the “ JouRNAL”’ are familiar. 


also ample means for the purpose. 


when working under similar conditions; it would perhaps be | 
strange if they did. But the object of the experiments was 
to ascertain the effect of mixing blue water gas with coal gas, | 
whether in the retort, in the hydraulic main, or at the con- | According to Mr. Wilson’s figures, the saving in fuel used is 
densers; and Mr. Brown appears to have fully convinced | nearly 34 Ibs. cf coke per 100 Ibs. of coal carbonized ; the 
himself that out of the choice of these methods there is one | 
which offers considerable advantages. 


sumably cheap gas. | 
candle-feet as being misleading is, perhaps, well founded, | 
seeing that flame temperature has a more or-less important | 
influence upon illuminating power. His remarks upon the | omy derived from the system, compared with the ordinary 
possible effect upon prices of an increased production of tar | 
are possibly less deserving of sympathy, because the price | 
of this residual is now governed to a large extent—if not 


coal. 
any case Mr. Brown is justly entitled to the highest credit for 
these experiments, which have been evidently most care- 
fully and conscientiously conducted. Although, therefore, 
when fully considered, they do demonstrate the unreality 
of much of the economy which has been claimed for blue 
water gas, it is to be hoped that Mr. Brown will not be 
unduly discouraged by the doubts that were so freely | 
expressed during the discussion, but will rather take heart 
to continue the work, from the kindly and sympathetic | 
remarks of Professor Lewes. 


interesting to note that, throughout Mr. Brown’s experi- 
ments, the gas was tested with a No. 1 “ London” argand | 
burner, when consumed at such a rate as to give a 34 to 4 | sented by the Gas-Works Clauses Act, 1871, except that tt 
inch flame. or to properly fill the chimney. This is sub- 


We do not in the least favour the lavish ex- 
penditure which is occasionally indulged in for this purpose ; 
but there can be little doubt of the value of research work 
conducted on scientific lines, and subject to proper com- 
prehension of the results obtained. Experimental work is 
undoubtedly the starting-point of all real improvement; | this paper. The real originator was the late Mr. Frank 
and the gas manager ought always to have at his command | Livesey, who many years ago showed it in actual operation 
With some of Mr. Brown’s | at the Old Kent Road Gas-Works. 
how Mr. Foulis, impressed with the inconvenience and the 
But, owing to circumstances, | delay cccasioned by the necessity of charging the producers 
this was in some respects inconclusive; and it is perhaps | from the stage while machine-drawing the retorts, conceived 
fortunate for the gas industry that he found at Nottingham | the idea of removing the producer bodily from the retort. 
not only a wider field in which to pursue his inquiries, but | house. His description of the various steps that were 
With zeal not only un- | taken in furtherance of this idea was followed with consider. 
abated, but greatly increased by being brought into touch | able interest ; and the final success of the system at the new 
with circumstances that could not but add to the practical | 
value of any information which might be derived from his | do likewise. These outside producers, by which all the fine 
experiments, Mr. Brown resumed his task, with the results set | 
forth in hisclearand comprehensive paper. This was followed | 
with close attention, and elicited a very animated discussion. | 
The yields of gas obtained by Mr. Brown when carbonizing | 
coal experimentally, with and without a hydraulic seal, may | 
not differ materially from those obtained by other engineers | only proved itself a thoroughly effective one for heating 
| 








‘ 


_ unburnt coke in the producer ashes. 


_ cases has to be taken into account. 
ever, the adoption of outside producers is a first step in the 
directicn of a Mond or other gas-producing plant for the 
entire works, depends very much upon the actual fuel econ- 


and there was consequently no discussion upon it. 
however, be fairly described as certainly not the least useful 
These gentlemen can hardly be both right; but in | of the very useful series of papers read at the meeting. Mr. 
Herring is to be heartily congratulated upon the excellent 
show he has been able to make with regard to the working 
costs of his new works, the results of which must be as 
gratifying to the Gas Commissioners as they are creditable 
to all concerned. They are certain to be perused with keen 
interest by all, including those who have been disposed to 
_ regard the Granton works as a “ sealed book,” and “spring 
| “ cleaning ” as an offence against the canons of good engl- 
neering, One object of the paper, however, is to again 
At the same time, were we | draw attention to the inconsistencies which are revealed by 
to be asked to say “what o’clock it really is” in this | an examination of the published working costs of various 
regard, the reply would be that there is not at present | gas undertakings, and to advocate the general adoption of a 
sufficient evidence on record to justify the use of water gas 
in this form, because it reduces calorific value without any 
compensating advantage to the consumer. That, however, | subject under the notice of the then Incorporated Institution of 
is no reason why investigation should not proceed on the | 
lines attempted by Mr. Brown. Mr. Glasgow’s contribu- | for report. Nothing, however, was done, in consequence 
tion to the discussion was welcomed, not only for the vivid 
personality of the speaker, but also for the gratifying indica- 
tion which it afforded of his restoration to health. It is | why the matter should not now be taken up, and a sufi 
_ ciently exact and comprehensive basis determined up0. 
This will probably not differ materially from the form pre 





stantially the method advocated for experimental work } 
Mr. Hunt many years ago; and it shows Mr. Brown to ha 


proposal to revert to the 5 cubic feet rate of consumption 


The very useful paper on “ Outside Producers for Retort. 
“ Houses,” by Mr. Alexander Wilson, of Glasgow,” brought 
to the front the honoured name of the late Mr. W. Foulis, 
who, so far as Glasgow is concerned, was the originator of 
the system of heating gas-retorts described by the author of 


Mr. Wilson related 


Provan works will be an encouragement to others to goand 


settings of twelve retorts are heated, are a feature of the 
Provan works to which the visitors at their formal opening 
last autumn were greatly attracted. But they could hardly 
_ have been prepared to hear what Mr. Wilson has now been 
able to place on record—namely, that the system has not 


retorts, but is also more econcmical, both in fuel expen. 
| diture and working costs, than the system of ordinary pro. 
ducers hitherto in regular use at the Glasgow Gas- Works, 


reduction being from 20°26 lbs. in the case of the ordinary 
| producers at the Dawsholm works, to 17:06 Ibs. in that of 

This conviction was by no means shared in by all his | the outside producers at Provan, or 15'91 lbs. deducting the 
hearers. The paper was subjected to keen criticism by Mr. | 
A. F. Browne of the Vauxhall works, Dr. Colman, Mr. | direct and indirect, is still more striking; for it amounts 
A. G. Glasgow, and others. The remarks of the first-named, 
based upon a careful examination of the experimental 
methods pursued at Nottingham, greatly impressed his 
audience, and distinctly added to his reputation as a debater. 
He, while bearing full testimony to the care and thorough- | savings. It was pointed out in the discussion that the fuel 
ness with which the experiments had been conducted, ob- 
jected to the results as being wholly inconclusive as to any 
advantage being derived from the use of blue water gas | per 100 lbs. of coal; but the quality of the coke in the two 
other than that which may result from an admixture of pre- | 
His objection, in this connection, to | 


The saving in labour, 


to more than 50 per cent., or 4 6d. per ton of coal car- 
bonized. ‘This, be it observed, is about as much as the 
entire cost of firemen’s wages in other works, which points 
to its being made up, to a considerable extent, by indirect 


account at the new Granton Gas-Works is returned by 
Mr. Herring as much lower than the figure of 17°06 lbs. 


Whether or not, how- 


one of having generators within the settings. 

It was unfortunate that—Mr. Herring being unavoidably 
_ detained in Edinburgh owing to a lawsuit in which his Com- 
wholly—by the production of recovery coke-ovens. Fol- | missioners are engaged—his paper on “ The Manufacturing 
lowing Mr. Browne, Dr. Colman objected to the results for 
a very opposite reason—namely, that they showed in some 
cases that more than 20 cwt. were got out of a ton of | 


‘“‘ Costs at the Granton Works” had to be taken as read; 
It may, 


“ scientific basis of comparison that will satisfy practical men.’ 
It will be remembered that when Mr. Herring brought this 


Gas Engineers, it was referred to the Council to examine into 


of the amalgamation of the two Institutions which shortly 
afterwards took place. There is surely no reason, howevel, 


| would set forth certain of these items in greater detail, and 
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eas 


rescribe the costs that should be included in each. It 

would, in effect, bring the Schedule of the Act up to date, 
and perhaps furnish an additional reason for legislative 
revision of it. It is to be hoped that some such action may 
be the outcome of this very interesting, and by no means un- 
timely paper. 

The paper by Mr. E. C. Riley on “ Incandescent Lighting 
for Railway Trainsand Rail Motors” wasa distinctly popular 
one; and it shows how greatly the usefulness of the inverted 
system of incandescent lighting promises to develop in a 
field which has usually been regarded as outside the ordinary 
operations of a gas undertaking. It may, however, be the 
means of increasing the consumption of town gas, by render- 
ing unnecessary the preduction by the railway companies of 
rich and expensive oil gas. 








Rejection of the Gas-Testing Clause by the Lords. 


The best news that we have to report this week in connection 
with the struggle for justice in the matter of gas testing is con- 
tained in this heading. Within three days after the members of 
the Institution of Gas Engineers had demonstrated in such 
remarkable manner that, with the exception of three present at the 
meeting, they were firmly opposed to the barbarous treatment of 
gas for testing purposes as proposed by the Departmental Com- 
mittee, the London Gas Bill was before the Committee of which 
the Earl of Rosse is Chairman. It was rather expected that the 
Railway Bills that preceded the London Gas Bill would have 
consumed somewhat more time than they did; but their quick 
despatch allowed the Committee to devote the whole of Friday 
to the consideration of the last-named measure. The case for 
the London County Council on the gas-testing question was 
precisely the same as that they presented in the Lower House; 
and the same Old Guard of their hostile and oppressive 
measures put in an appearance one after the other in the 
witness chair. The promoters’ witnesses were cleared away 
in sufficient time for the evidence-in-chief of Sir George 
Livesey to be taken on Friday, and his cross-examination to 
be commenced. This was continued yesterday; and he was 
succeeded in the chair by Mr. W. J. Dibdin, Dr. Samuel Rideal, 
Professor Lewes, Mr. Charles Carpenter, Mr. D. Irving, Mr. 
Charles Hunt, Mr. W. R. Herring, Mr. Otto Hehner and Mr. H. E. 
Jones; while Mr. Vernon Harcourt (one of the Gas Referees) was 
called by the Committee. The science and practice of gas testing 
had a solid representation in this muster of witnesses, and so had 
the views of the gas industry from North to South and from East 
to West. The evidence was taken very shortly; and late in the 
afternoon yesterday (so late that we can do little more than give 
our readers the interesting intelligence), the Committee virtually 
announced that the London Gas Companies, and through them 
the gas industry, had made out their case, and that they had 
determined to refuse the testing clause, and to leave matters as 
they are at the present time. 





Further Muddle and Trouble. 


But an awkward condition of things was then created by Mr 
Littler suggesting that his clients might prefer to withdraw the 
Bill altogether if they could not have the testing clause. Not 
only do the County Council show hostility, but an exceedingly 
bitter malevolence. They know there are certain things in the 
Bill that the Companies particularly want—such as the seal of 
Parliament to the recommendation of the Departmental Com- 
mittee as to the abolition of the sulphur clauses. But Mr. 
Balfour Browne was equal to the occasion, and pointed out 
to their Lordships that the Companies’ Bill which was to give 
them relief in respect of the sulphur restrictions had had its pro- 
gress cut short simply and solely because this measure of the 
County Council contained practically the same provisions. He 
therefore claimed that the clauses had been introduced in the 
public interest, and that this Bill was now the property of Par- 
liament. He begged the Committee to take the opinion of the 
authorities of the House as to whether, if the County Council 
dropped the Bill, he could not, under the circumstances, 
Proceed with it on behalf of the Companies. That there are 
Precedents for this course, he is confident; but his confidence 
does not appear to be that of his learned friend Mr. Littler. 
The room was cleared, and the authorities were consulted; 





but, on the readmission of the parties, it was decided, after 
some further conversation, that the matter should be adjourned 
until Tuesday, July 4, and that the position should be that 
at which the Committee had delivered their decision. This will 
give the parties time for thorough consideration of, and perhaps 
conference over, thequestion. The County Council appear to have 
it within their power to create a pretty muddle and plenty of 
trouble, without doing any good for themselves or anybody else, 
unless, of course, Parliament are with Mr. Balfour Browne in his 
contention. If they are not, it may even happen that steps will 
be taken to see what can be done in the way of reintroducing the 
Companies’ Bill. It is to be hoped that the County Council will 
take a generous view ofthe matter. The question of the abolition 
of the sulphur clauses has been fully threshed out, recommended 
by the Departmental Committee, endorsed by the County Council, 
and accepted by the House of Commons. What good can the 
Council now possibly gain by putting Parliament and the Com- 
panies to inconvenience ? 





The Hitchin Purchase Clause. 


In our “Parliamentary Intelligence” to-day appears the 
purchase clause, which, after a successful resistance by the 
Hitchin and District Gas Company in the House of Commons, 
has been (as stated last week) imposed on them by the House of 
Lords; this being one of the indefensible penalties of being a 
non-statutory company and going to Parliament in the interests 
of consumers and shareholders. If the District Council wish to 
take advantage of the clause, they must come to Parliament for 
purchase powers next session; if they do not, then the fighting in 
the two Houses will have been worthless, as the wisdom of the 
Company’s past management has been completely endorsed by 
Parliament granting them the powers they sought. At the end of 
section 3 of the clause will be noticed these words: “ Provided 
that the Arbitrators or Umpire shall not, in settling such amount, 
have regard to the fact that the Company have obtained this 
Act.” This is a provision that is usually desired by prospective 
purchasers of such undertakings, and is just as much not desired 
by the company owning the undertaking, as, of course, it is to 
their interest to have the company regarded in the valuation as 
a statutory one. But the evidence given in connection with this 
Bill has shown that the position of the Hitchin Company is not 
an ordinary one; and if the undertaking were to be bought as a 
statutory concern, the Arbitrators might consider the Company 
were not entitled to claim more profit than sufficient to pay the 
maximum dividend upon their share capital, which would be, in 
this case (with the standard price of gas at 3s. 6d. and selling 
gas at 3s.), 114 per cent. on the present absurdly small capital of 
£7000. Therefore, by being valued as a non-statutory company, 
the profit they are actually making—f2411 12s. 11d., less £280 
interest on debentures—will, it appears to us, have to be takenas 
the maintainable profit for which the Company have to be com- 
pensated. It will be seen from this that, although a non-statutory 
company is generally valued at a few years less purchase than a 
statutory one, it will make an enormous difference in the amount 
of the award, and will probably surprise the Hitchin people should 
they ever attempt to purchase at the amount they will have to pay 
for the undertaking. It will be observed, too, that the Council will 
have to pay, in addition, the “ actual” costs, charges, and ex- 
penses of obtaining the Act. Thisis another considerable advan- 
tage to the Company, in view of the expense that has been in- 
curred by the Council fighting them in both Houses of Parliament. 
We have our doubts as to how the Council will regard the 
question of purchase when they come to thoroughly look into 
these matters. 





Anti-Vibrators in Court. 


Since the hearing of the Milan contract action, there have 
been an unusually large number of cases before the Courts 
having reference to matters in which “ JourNAL” readers are 
closely interested. One dealing with inverted burners was dealt 
with in last week’s issue ; and to-day we publish the judgment of 
the Court of Appeal in regard to anti-vibrators for incandescent 
gas-lamps. The action, which was originally tried at the Man- 
chester Assizes, was brought by the Anti-Vibration Incandescent 
Lighting Company to restrain infringement of their patent ; and 
it came before the Supreme Court as an appeal by the defendant 
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against the judgment given in the first instance for the plaintiffs- 
He was, however, again unsuccessful; the validity of the patent 
being upheld by a majority of two to one. The point to be 
decided was an interesting one—namely, whether the combination 
of certain factors which were old required such invention as to 
form proper subject-matter for a patent. In his speech for the 
appellant, Mr. Fletcher Moulton pointed out that the claim was 
really for the use of a spring support for incandescent gas-lamps, 
in conjunction with a flexible gas-pipe; and he argued that, inas- 
much as these springs had for many years been employed for 
suspending oil-lamps, the fact of their being used to prevent the 
breaking of a mantle instead of a chimney did not form subject- 
matter for a patent. Both the Master of the Rolls and Lord 
Justice Mathew were of opinion that the combination of the two 
elements named was not so obvious at the time of the granting 
of the patent as not to leave room for invention ; but Lord Justice 
Cozens-Hardy—while expressing himself as satisfied that “the 
plaintiffs’ contrivance was far more effectual than any other in 
use ’—thought there was no subject-matter sufficient to support 
the alleged invention. In the course of his judgment, the Master 
of the Rolls referred to the statement made by Mr. Walter for the 
plaintiffs, that so far from the contrivance set forth in the patent 
being obvious, it appeared at first so unpromising that the Com- 
pany had the greatest difficulty in getting it introduced, and only 
succeeded by putting it in experimentally at their own expense. 








THE GAS STOCK AND SHARE MARKET. 


(For Stock and Share List, see p. 740.) 
THE great problem awaiting solution in the Eastern seas has 
been solved at last, and the Stock Exchange breathed more freely 


on Monday morning. Prices started off at a great rate on the 
upward line; and before the close of Tuesday Consols were up a 
point. but somehow the enthusiasm did not last. Those who 
valued safety snatched their profit while they could, and the 
public coming in to buy did not exhibit much alacrity. So, by 
the end, much of the early advances had been lost, and the feel- 
ing was rather flat. There are one or two things nearer home 
than Japan that have got to be settled before any solid steady 
improvement takesroot. Inthe Money Market, there was a good 
demand for month-end requirements and the Stock Exchange, 
after which rates relapse1. Discount was fairly steady. In the 
Gas Market, the volume of transactions was not as bulky as 
the week before; but the tendency was thoroughly good, and a 
considerable number of issues improved their quotations. In 
Gaslight and Coke, the ordinary was very firm ; and out of twenty- 
one transactions marked, no fewer than ten were done at top 
price, 101}. The secured issues were quiet. Nothing was done 
in the maximum. A bargain in the preferred at 108} pulled the 
quotation down a point; but it was quickly followed by another at 
1093. More was done in the debenture stock, at prices ranging 
from g1 to g14. South Metropolitan was not particularly active, 
but the quotation was advanced at last. Prices were from 128 to 
129}. The debenture was not touched. In Commercials, there 
was only one deal inthe 4 per cent. at 1153; but both that issne 
and the 3} percent. advanced a point. The debenture was done 
free at 86}. There were a few dealings in the Suburban and 
Provincial group which showed great firmnessallround. A small 
amount of Bournemouth “ B” was done free at 163, and ditto 
preference was done specially at 15%. Brentford new changed 
hands at top price, 190. Brighton original rose a couple of points, 
British marked 41, and Bromley “A” 121. South Suburban 
advanced one point, and changed hands at 1213. West Ham 
preference was marked at 125. On the local Exchange, Liverpool 
“A” and “B” had a rise of one point each. The Continental 
Companies were quiet. Dealings in Imperial were irregular, at 
from 214} to 212. European part-paid was done at 15% and 153, 
and Union was a point lower. Among the undertakings in the 
remoter world, Bombay was done at 63, and Hong Kong at 17} 
and 173, with the quotation half-a-point up. Cape Town ordinary 
marked 17,°;, and ditto preference 10. Buenos Ayres realized 12}, 
ditto debenture 98, and Monte Video 11/3. River Plate marked 
1144, and San Paulo 12}%. Primitiva ordinary was done at 53, 
ditto preference at 5,°, and ditto debenture at 954 ex div. 








New Gas-Works for Renfrew.—In order to meet the increased 
demand for gas, which has now reached 47 million cubic feet per 
annum, the Corporation_of Renfrew found themselves called 
upon to erect new works. Plans and specifications were accord- 
ingly prepared by the Gas Engineer and Manager (Mr. Thomas 
Lighbody),and submitted tothe Town Council. Mr. A. Gillespie, 
of Glasgow, was then requested to give an opinion upon them ; 
and he reported that the scheme was the best that could be de- 
vised. The works were formally opened last Thursday. We are 
compelled, owing to press of matter, to hold over till next week 
a description of the works. 





estes 


MESSRS. GRAHAM, MORTON, AND CO. 
AND MR. ARCHIBALD LITTLE. 


Tue Solicitors to Messrs. Graham, Morton, and Co., Limiteg 
(Messrs. Spyer and Sons), have been in communication with ys 
in regard to the letter published in last week’s “ JourNaL” from 
Mr. Archibald S. B. Little (p. 586), and which was written op 
letter-paper of the New Conveyor Company, Limited. This letter, 
they maintain, on behalf of their clients, contains several state. 
ments which they regard as libellous, and likely to do great 
damage to the trade and reputation of the firm. 


The particular statements in Mr. Little’s letter which Messrs, 
Spyer and Sons specify as being libellous are: (1) The words in 
the second paragraph, in which it was said by Mr. Little: “The 
defendants sympathized with him [Mr. Graham] in the position 
he was placed in by the work of those acting under his subordi. 
nates.” (2) In the same paragraph, Mr. Little says: “ Had Mr. 
Hamilton followed the principle adopted by his learned 
friend perhaps the result would have been different,” 
which, Messrs. Spyer and Sons assert, is a repetition substantially 
of the whole of the complaints made by the defendants against 
the plaintiffs, which have been proved by the trial to be unfounded, 
and the decision in which (as prominently stated in the “ JournaL” 
last week) has been “ unreservedly accepted” by the defendant 
Company. The next statement (3) is contained in the suggestion 
or innuendo that the drawing produced by the plaintiffs of the 
works at Granton was false. The last statement (4) is the sugges. 
tion or innuendo that the drawing produced of the Meadow Lane, 
Leeds, works was also false. 

In reference to these statements, Messrs. Spyer and Sons 
contend that they amount to an impu ation that the plaintiffs 
deliberately produced fa!se and misleading evidence before the 
Court. 

When publishing Mr. Little’s letter last week, the statements 
certainly did not appear to us to bear the serious construction 
now put upon them by the Solicitors, or they would not have 
found a place in our “Correspondence” columns. In saying 
this, we take the earliest opportunity of repudiating entirely 
(though this should hardly be necessary from us) any association 
with the views and sentiments expressed in the letter. This 
we believed was abundantly apparent from the Editorial Note 
attached to it. 

At the same time, we sincerely regret that we should have 
unconsciously added to the anxieties of the firm, who have—as 
we have so fully acknowledged—come through their recent time 
of trouble in the Law Courts in suchatriumphant manner. The 
statement we were gratified to be able to make, in allusion to the 
joint communication that appeared from the Solicitors to the 
parties, in the very same issue of the “ JourRNAL,” shows that 
nothing could have been farther from our thoughts or wishes than 
to do any injury to Messrs. Graham, Morton, and Co., Limited 
and we are glad to have the opportunity of making this statement. 





We are informed by Messrs. Spyer and Sons that last Friday 
they issued a writ for libel, on behalf of their clients, against 
Mr. Little and the New Conveyor Company, Limited. 


a 


—_—— 








The London and Southern District Junior Gas Association will 
meet on Friday, the 16th inst., when Mr. S. A. CARPENTER, of the 
North Middlesex Gas Company, will read a paper entitled 
“ Modern Methods of Increasing the Sale of Gas.” 


Mr. Harry H. Hoare, Assistant to Mr. A. Edwards, the En- 
gineer and Secretary of the Taunton Gas Company, has been 
appointed Engineer and Manager of the Falmouth Gas Company, 
in succession to Mr. J. W. Buckley, who, as already announced, 
has succeeded Mr. S. E. Stevenson at Devonport. 


Evidently in recognition of his services as Secretary of the 
newly-formed “ Northern Star” Lodge of Freemasons, Mr. S. S. 
MELLor, the Secretary and Manager of the Northwich Gas 
Company, was, at the annual meeting of the Provincial Grand 


- Lodge of East Lancashire the week before last, appointed Pro- 


vincial Grand Senior Deacon of the Province. 


At a meeting of the Gas Committee of the Manchester Cor" 
poration last Friday, Mr. G. W. TooLey, the Deputy-Manager 
of the Rochdale Road station, was appointed Manager in place 
of Mr. J. S. Naylor, who, as already announced, has gone to 
Rotherham. Mr. Tooley has been the Deputy-Manager of the 
station for the past seven years, and was previously at the East: 
croft works of the Nottingham Corporation, under the late Mr. 
W. R. Chester. He is a son of the late Mr. George Tooley, who 
was Manager of the Meadow Lane Gas- Works, Leeds, and whosé 
death was recorded in the “ JournaL ” during March. 
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THE 


INSTITUTION OF GAS ENGINEERS. 





PROCEEDINGS AT THE THIRD ANNUAL GENERAL MEETING, 


HELD AT THE 


INSTITUTION OF MECHANICAL ENGINEERS, WESTMINSTER, S.W., 
MAY 30, 31, and JUNE 1, 1905. 





Mr. DANIEL IRVING, M.Inst.C.E., IN THE CHAIR, 





REVIEW OF PROCEEDINGS. 





(For Full Report see p. 678.) 


To the President (Mr. D. Irving, M.Inst.C.E., the Chief 
Engineer of the Bristol Gas Company), the Hon. Secretary 


(Mr. James W. Helps), the Council, and the members 
generally, congratulations of the highest order must pre- 
face this review of the proceedings at the annual meeting 
of the Institution. It started well with enthusiasm and 
subject of surpassing interest; and as it started, so it con- 
tinued and finished. The frequency with which the gas 
engineers have now enjoyed the kindly and helpful fraternal 
hospitality of the Council of the Institution of Mechanical 
Engineers, has endeared their hall to them, with its many 
conveniences for such gatherings. On the morning of 
Tuesday—the opening day of the meeting—the scene 
in the hall and in its vestibule was much the same as 
that which has met the eye on several occasions. When 
the President took the chair a few minutes after half- 
past ten, there were not many vacant seats in the com- 
modious building ; and from the large assembly Mr. Irving 
met with a welcome the warmth of which stamped his 
popularity. The daily claims on the Chief Engineer of a 
Company such as that carrying on its operations in Bristol, 
leaves him little leisure time; but, notwithstanding, the 
President has not spared himself, by day or by night, in 
faithfully fulfilling those duties which were demanded of 
him by the high office in which his professional brethren, in 
their wisdom, had installed him. He has not been a mere 
figure-head. He has been a strenuous worker; and his 
year of office has been an exceptionally busy one. There 
was acknowledgment of his services in his reception, an 
expression from the members of a fully established justifica- 
tion of their choice, as well as their appreciation of him as 
a man and their head for the time being. With the Presi- 
dent on the platform were the Hon. Secretary, several mem- 
bers of the Council, and the President’s brother, the Rev. 
David Irving, D.C.L., M.A. 


The Annual Report and the Matter of Gas-Testing. 


A considerable quantity of business was pressed into the 
first morning’s sitting. The President proved himself a 
master of his position, and an effective force in directing 
the proceedings so as to secure the maximum good out of 
the minimum of time, yet without doing injustice to a single 
item. The minutes of the meetings of the past year were 
taken as read, Scrutineers of the balloting-papers were ap- 
pointed, and then the members settled down to the con- 
sideration of the annual report of the Council. This was 
published practically in extenso, and its main features edi- 
torially referred to, in our issue of the 23rd ult.; and there- 
lore it would be superfluous to even allude to the indication 
of its contents made by the energetic Secretary (Mr. Walter 
T. Dunn). It was a coincidence, however, that Sir George 
Livesey should, just as the Secretary was announcing the 
inclusion in the report of the memorial to the Board of 
Trade on the subject of gas-testing, and the ensuing corre- 
spondence, put in an appearance; and his greeting was just 
that which all Britishers would be prepared to give to any 
Protagonist in any strife for just mastery. Gas engineers 
do not deny honour where honour ‘is due, and they 
above all men can puta proper value upon a fight in the 
cause of the gas industry, and can give encouragement to 
the leader of the forces in that fight. What happened during 
the subsequent proceedings must have been encouraging in 
the extreme to Sir George. Mr. Isaac Carr, in his recent 











correspondence in the Press, cherished the idea that he would 
have a strong backing in what can only be considered 
as his prejudiced opposition to the action of the Council of 
the Institution in supporting, by all the means within their 
power, the resistance to the infliction of a grievous wrong 
upon the gas industry. Out of the hundreds of members 
present, his following numbered three, all told! That in 
itself constitutes a comment which words could not make 
more emphatic as to the sorry position occupied by the little 
minority within the gas industry who are blind to their own 
and the industry’s highest interests. 

The strength of Mr. Carr’s following was found in this 
wise: After the summary of the contents of the Council’s 
report, the President moved, and Mr. H. E. Jones seconded, 
its adoption. Mr. Carr was immediately on his feet to make 
his protest. It appeared to him that the Council had taken 
upon themselves a considerable amount of power in this 
matter—more than any previous Council in the history of 
the Institution had done. The satirical cries of “ Hear, 
hear’’ must have conveyed to the speaker, unless he was 
momentarily dull of understanding, that the members gene- 
rally were delighted with the vigour and strength their Council 
had displayed. He held that, before the Council took the 
steps that they did, every member of the Institution was 
entitled to have an opportunity of giving expression to 
his individual opinions ; and he denounced the informality 
which had pervaded their proceedings. There are excep- 
tional occasions when it would be culpable negligence on the 
part of the council of an organization representative of vast 
interests such as this one, if they did not make speedy use, 
with time pressing, of the influence they possess. It was so 
in this case ; and, moreover, the Council had received a very 
express mandate—informal, if Mr. Casr so prefers—from a 
large body of the members, to take necessary action. And, 
further, the Council have never missed an opportunity of 
submitting their procedure to the members, and making 
known their actions through the Press. But in succeeding 
remarks Mr. Carr showed what he was striking at. It was 
the nullification of the petition from the Institution to the 
House of Lords—outlined in the “ JournaL”’ last week— 
that he desired. Then heset himself toshow that the system 
of gas-testing to which the Council were attaching them- 
selves was one by which an advantage could be obtained 
in the photometer-room with low-grade gas that was not 
participated in bythe consumer. Mr. Carr, of course, has a 
perfect right to his opinions. But is Widnes the only seat 
of righteousness, and is error rampant in all other places? 
The report of his speech will disclose the opponent’s view, 
that the suggested methods of testing other than that of 
the Departmental Committee’s unscientific mode would 
do nothing less than rob the consumer, and instead of 
preserving the gas industry would lead to its undoing. The 
speech was delivered in a halting style, and his language 
was not nearly so trenchant as one usually expects from 
Mr. Carr. Mr. William King’s successor at Liverpool 
(Mr. King was a member of the Departmental Committee), 
Mr. Edward Allen, gave the Council credit for good inten- 
tions in this matter. But he could only attribute their anima- 
tion over it toa little passing hysteria; and he failed to detect 
any danger. 

If the Institution, said Mr. H. E. Jones, be a scientific 
Institution, and it learns that through some miscarriage 
there is going to be perpetrated an unscientific system of 
testing, then it is the duty of the Institution to move in the 
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matter. That was placing the Institution on its proper 
pedestal. In his characteristic style, Mr. Jones reduced the 
position, by illustration, to one which could be compre- 
hended by the dullest of intellects. He was dilating on the 
subject of the uniformity of test, and was pointing out that 


if there was uniformity of burner and air there could not | 





be uniformity of supply for different qualities of gas. He > 


likened the test that was proposed to be forced upen the 
industry to serving out to a drummer boy for his uniform 
the same amount of cloth, buttons, braid, and so on, as 
to the 6-foot drum-major. The happy simile drew appre- 
ciative laughter. Mr. George Helps is nothing if not 
original. He has an idea that the Council of the Institution 
are about a quarter-of-a-century behind the times, and that 
the test for gas should be more conformable with the means 
by which it is actually used. His remarks were at the 
end concentrated in a resolution which proposed the 
non-acceptance of the clauses of the report referring to 
gas-testing, and asked the Council to reconsider the whole 
matter with the view of applying to Parliament to 
revise the testing standard altogether, so as to have one 
which would represent the true value of the gas supplied, 
whether for incandescent lighting, heating, or power pur- 
poses. This sweeping amendment could only find one 
seconder—Mr. Carr. Experience has sometimes a useful 
habit of putting theorists out of countenance. 
Hardie, on the point of consumers being robbed, held up this 
incontrovertible fact, that the reduction in the illuminating 
power of the gas in his district from 16 to 14 candles has not 
caused the consumers to suffer one iota; on the contrary, 
they have benefited by the lowering of the price of gas. It 
is claimed by Mr. T. Canning that gas manufacturers have 
a right to the very best means of testing their gas; and he 
quoted some highly pertinent remarks made by Mr. Thomas 
Hawksley in his Presidental Address nearly forty years 
ago—in 1866. There was no mistaking the attitude of the 
meeting on the matter; for when Sir George Livesey rose 
he received an ovation which prevented him immediately 
commencing the remarks he had to make. When he obtained 
a hearing, he controverted the figures put forward by Mr. 
Carr; and when that gentleman had interrupted him once 
or twice, with the view of putting him right in the matter of 
the interpretation of figures, there was a hearty laugh when 
he dropped on Mr. Carr the retort: “ You do not know 
what you are talking about.’”’ In passing, he paid a well- 


deserved compliment to Mr. Charles Hunt for what he had | 


done in propounding “ the true doctrine” in connection with 
this question of testing, and then exploded the argument of 
injury to the consumers by his positive assertion that in the 
districts of the South Metropolitan and Commercial Gas 
Companies the reduction of the illuminating power has not 
caused an increase either in consumption or in the number 
of complaints; but, on the other hand, as stated by Mr. 
Hardie, they gain the reduction in the price of gas. Mr. 
A. W. Onslow, as aconsumer of the South Metropolitan Com- 
pany’s gas, bore witness to the truth of this statement. 
Strong support was given to the action of the Council by 
Mr. Alexander Wilson. This episode ended by four mem- 
bers recording their sympathy with Mr. Carr and the amend- 
ment; but quite a forest of hands went up in favour of the 
adoption of the report, and therefore of the action of the 
Council. This complete defeat of the opposition was made 
more strikingly significant by a round of applause. 

Let it not be imagined that the foregoing discussion was 
by any means of an unpleasant character. There was not 
the slightest sign of rancour about it from beginning to end. 
On the contrary, it was conducted most agreeably ; and it 
showed conclusively that the Council had with them the 
members, with slight—very slight—exception, and that the 
gas profession at large are hostile to being tied to a test 
that has been conceived in error, and has no legitimate claim 
to statutory recognition. 


The Birmingham and London Medals. 


Congenial as were his duties throughout the meeting, the 
one which next fell to the President was perhaps the most 
pleasing ; and as he announced the gratification it gave him 
to be the mouthpiece of the members, and to act on their 
behalf, in bestowing the Birmingham Medal—the laurel of 
the profession—on Mr. J. W. Helps, for his lifelong services 
to the gas industry, there came a magnificent and decisive 
endorsement of the determination of the Council. ‘The 
President recounted (though unnecessary among gas engi- 
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neers) the splendid and special work which Mr. Helps hag 
rendered, and for which he has proved himself pre-eminently 
fitted. Words and manner conveyed from Mr. Helps to the 
members how intense was his appreciation of the honour 
done him, though, as he himself expressed it, he was not 
conceited enough to think he had ever done any work to 
qualify him for being a recipient of the medal such as had 
been done by those who had received it before him. He 
ended a speech, through which was betrayed the emotion 
which possessed him, with the remark: “ My sons, who are 
following the profession of gas engineering, will look upon 
this medal with feelings of gratification equal to those with 
which I receive and take it up to-day.” Following this 
mark of honour, came the awards of the London Medal to 
the readers of three of the papers last year. Upon Pro. 
fessor Unwin was conferred the gold medal, upon Mr. J, 
Ferguson Bell the silver medal, and upon Dr. Harold G, 
Colman the bronze medal. That the choice of the Council 
was the choice of the members in the matter of these awards 
was abundantly manifested. 


The President’s Address. 


The members next composed themselves to hear the 
presidential address, which dealt largely with statistics, 
Notwithstanding its manner of delivery—a manner charac- 
teristic of Mr. Irving—the method of treatment enveloped 
even the load of figures with charm ; and from the opening 
lines to the closing sentences the President’s words fell plea- 
santly on the listeners’ ears. No other than that it was an 
address of sterling worth can be the judgment of those who 
heard it or those who read it in last week’s issue of the 
‘¢ JOURNAL.” Compliments fell thick, in the opening parts, 
upon the leaders of the Metropolitan Gas Supply, for their 


| watchfulness and activity in respect of the interests of the 











gas industry generally. His year of office, and the interest- 
ing times in which we are living, have made the President 
fully aware that yearly the work of the Institution must 
grow ; but to be more and more effective in that work the 
basis of the organization requires to be broadened. Healso 
touched upon a subject which was subsequently treated by 
Mr. Helps in a report—namely, gas research and the in- 
separable need of funds. Many laborious hours must have 
been spent by the President in compiling the statistics, which 
are a monumental record of the gas industry’s progress, and 
in drawing from them their lessons. But in his deductions 
he hardly laid sufficient emphasis on the influence upon those 
lessons of the universal adoption of the prepayment meter 
among a new class of consumers, and the question of the 
large conversions of capital that have been made. However, 
we will not review the address here at any length, as further 
remark upon it is made in our editorial columns. The 
acknowledgment to the President was in the hands of Mr. 
A. F. Browne ; and he aptly described the address as not 
being conventional, but as bearing traces of great indi- 
viduality. Mr.G.C. Trewby, in seconding, also commented 
upon the vaiue of the address. Sir George Livesey re- 
minded the members of a matter to which the President's 
modesty did not permit him to allude; and it was that the 
Bristol Gas Company were the first to introduce the con- 
version of 10 per cent. into 5 per cent. stock. ‘That was in 
1891. Rewarding applause cleared from the President's 
mind any lingering doubt, if such existed, as to the estima- 
tion of the members of his effort, which marks, in several 
ways, the great progress which has been made in the 1n- 
dustry in which he holds so conspicuous a position. 


Funds for Investigation. 


The President in his address had spoken of the necessity 
of broadening the base of the work of the Institution, and 
had complained of the lack of funds for extending its use- 
fulness. Then we had the question again brought into pro- 
minence, as it has been on more than one occasion before, 
by the Hon. Secretary (Mr. J. W. Helps). It was in the 
form of a report; and embodied in it were illustrations of 
the directions in which some valuable work could be accom- 
plished if—what a burden rests upon that insignificant 
word !—there was the money at disposal. There is the 
question suggested by Mr. Charles Carpenter as to the 1- 
fluence on health of lighting and warming by means of gas; 
which he thought a very suitable matter for a Scientilc 
and Medical Committee to take in hand. No one can exag- 
gerate the importance of the question. Then there is the 
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naphthalene investigation with which the Southern Associa- 
tion have made excellent headway, and are now practically 
stopped for—funds. For this reason (we are sure for no 
other), Mr. Helps ventured to remark that, ‘if the Institu- 
tion were to succeed in acquiring the necessary funds, and 
expressed itself anxious to proceed with the inquiry, the 
Southern District Association would not only hand over the 
matter to them, but would willingly place at their disposal 
whatever information may have been acquired during its 
progress.” This is not the view held at the February meet- 
ing; so that there has obviously been a continuation of the 
difficulty. A third matter is the collecting of the fullest 
and most accurate information regarding the condition and 
progress of any likely competitor in the supply of light, 
heat, and power, and the reporter instanced the suction 
producer. Standards of light and other standard apparatus 
by means of which the supply of gas is regulated and con- 
trolled by the constituted authorities, are also subjects offer- 
ing good ground for investigation ; and there is plenty of 
work to be done in conjunction with professional brethren 
in foreign countries. With these typical illustrations, Mr. 
Helps was a long distance from the exhaustion of the sub- 
jects which wait for inquiry; and they are constantly being 
added to. But his plaint was the want of funds. How to 
get them is the main point; and briefly what Mr. Helps 
had to suggest was that the example of the Sulphate of 
Ammonia Committee should be followed. In the case of 
that Committee, the subscribers pledge themselves to a 
payment of not exceeding 6d. per ton of sulphate produced 
by them—a call being made annually, within the limit, 
sufficient to cover the expenses of the year. The plan, 
based upon the quantity of gas made, was that now pro- 
posed—the requisition varying within the limits of (say) 6d. 
per million cubic feet according to the expenditure for the 
year’s research work. It is refreshing to hear Mr. Helps 
say that he is inclined to the opinion that the number of 
companies and local authorities willing to contribute to the 
funds required for objects which appeal to them as deserving 
is distinctly on the increase. 

There was not a great rush of members desirous of dis- 
cussing the report—probably because they had no wish to 
commit their Boards or Committees. The proposal received 
the blessing of Mr. J. P. Leather and Mr. G. R. Hislop. 
The first-named gentleman considered that 6d. per million 
cubic feet of gas would be a very reasonable sum for those 
controlling gas undertakings to contribute for such a pur- 
pose; and he made it apparent that his Committee, though 
a Corporation one, had shown by past action that they had 
no objection to supporting deserving work. Approval was 
also accorded by Mr. Hislop, who was responsible for the 
origination of a fund 25 years ago in connection with the 
North British Association. Though there were not many 
speakers, there were numerous votes in favour of the adop- 
tion of the report, so that it may be expected that all who 
voted will be prepared to recommend their Boards or Com- 
mittees to do the right thing, when the Council of the Insti- 
tution take the necessary steps to bring the matter before 
them. From research, the gas undertakings would benefit ; 
and therefore they—and not their officials—should find the 
means for prosecuting it. 


Pyrometers and Carbonization. 


Suitably, a paper on “ Pyrometers and Carbonization ” 
followed the Hon. Secretary’s report on research; the 
author being Mr. John Bond, of Southport. Science has 
come to the aid of the gas manufacturer in many ways ; 
and the provision of instruments whereby temperatures in 
the processes of gas manufacture may be measured, checked, 
and controlled is one of them. Pyrometry is a line of work 
—iven the time—that all gas engineers can engage in; and 
even if personally time prohibits, it ought to be made part 
of the work of a member of every staff. There is rather too 
much indifference to this question of temperature in gas- 
works ; and if a little more care in the matter will effect 
economy and raise and maintain efficiency, then it follows it 
lsadvisable to take that care. Pyrometersare useful (though 
their accuracy is sometimes doubted) in determining the dis- 
tribution of heat in retort-settings, the best temperatures for 
the carbonization of any coal or oil, and the temperature at 
which purification can be carried out with economy, &c. The 
instruments Mr. Bond has used are Sir William C. Roberts- 
Austen’s thermo-electric pyrometer, Siemens and Whipple’s 
electrical resistance pyrometers, the Wanner optical pyro- 





meter, Féry’s radiation thermo-electrical pyrometer, and the 
Siemens calorimeter pyrometer. Full descriptions of these 
various instruments will be found in the text of the paper ; 
and several hints are to be picked up in it which will be 
useful to those who contemplate taking Mr. Bond’s advice. 
In his experience, he finds that the Siemens and Whipple’s 
pyrometers give very accurate readings, and are most sensi- 
tive to slight variations of temperature; and careful tests 
have brought him to the conclusion that the Wanner pyro- 
meter is a most useful and handy form of instrument for 
taking the temperatures of flues, &c., above goo° C. By it 
local heating in settings can be readily distinguished ; and 
the temperature quickly ascertained ; while the apparatus 
will also prove of great benefit in finding the fusing-point 
of fire-clay material. In the Féry photometer, use is made 
of the local radiation of a body. The apparatus may be 
placed at some distance from the furnace; and as no part is 
raised more than 80° above the air temperature, and is not 
exposed to the action of the flue gases, it becomes a very 
valuable instrument in measuring high temperatures in 
connection with retort-house work. The Siemens calori- 
metric pyrometer is a handy form of apparatus for taking 
the temperature of flues. 

Mr. Bond finds that pyrometry gives increased fascina- 
tion to carbonization ; and he places on record some of his 
experiments. For some years he has worked light and fre- 
quent charges, and finds it the best practice. In one of the 
recorded tests, there was a commencing temperature of 
680° C., which rose at the end of the first two hours 
to 795° C., and during the next two hours to toro° C. 
When the coal had been distilling two hours, the tempera- 
ture at the centre of the charge was approximately the same 
as the temperature at the base of the charge, and remained 
the same for about fifteen minutes, afterwards rising to 
g80° C. The amount of gas obtained by employing these 
heats, and a charge 6 inches thick, was at the rate of 
11,648 cubic feet per ton of coal carbonized; and the illu- 
minating power was 13°47 candles, which gives a sperm 
value of 537 lbs. per ton of coal. It is quite evident to 
Mr. Bond that the sooner the temperature of the central 
portion of the charge asSumes approximately the same tem- 
perature as at the base of the charge—paying due regard to 
the temperature of the retort before charging—the better 
will be the results in sperm value per ton of coal carbonized. 
An ideal charge in the author’s opinion would be a very 
thin layer of coal; but this, of course, is not practicable by 
the present method of working retorts, as the labour would 
be very costly. 

We will leave the paper with the remark that it stands 
well among the compositions presented at the meeting for 
the original work it contains on the partof the author. The 
fact that, in thus briefly touching upon the paper, omission 
has been made of any description of the instruments em- 
ployed, leaves little to bring into notice from the discussion. 
The paper was apparently very much to the taste of Mr. 
J. P. Leather, who has made a study of the different instru- 
ments; but he confesses that the gas engineer can find 
little time for attending to these things. As to carboniza- 
tion, he laid it down that the best gas and the biggest quan- 
tity is given off when the carbonization temperature is in 
the neighbourhood of 1400° Fahr.; and that it is a point 
to be observed that destructive distillation should be carried 
out as far as possible at constant temperature. ‘The effect 
of the percentage of water in coal was the point upon which 
Mr. G. R. Hislop principally spoke ; and he wished that the 
author had dealt with it. It is not, he says, a novel thing 
to find 10 to 15 per cent. difference in carbonizing results 
due to the water in the coal; and he found long since that 
the variable quantities of water lead to a great deal of mis- 
understanding. It will be seen from Mr. George Helps’s 
remarks that he informed the meeting he had been able to get 
some fine gas production results without going in for very light 
charges. Mr. John West and Mr. H. Fowler joined in the 
discussion. Mr. Bond’s reply brought to light that he does 
not bind himself to thin charges being always the most suit- 
able. One of the reasons he entered upon this work was 
to find out the exact temperatures suited to any particular 
class of coal and the best thickness of charge. His experi- 
ments disclosed to him that some coals gave better results 
if they were more thickly charged than others. Such mat- 
ters as these they had to find out; and he suggested that 
what was wanted was a thoroughly scientifically trained 
man at a central research laboratory, so that results of the 
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work of members in this direction could be sent to him, and 
be published every year. But what about the funds? So 
far as the publication is concerned, the ‘“ JOURNAL” would 
be pleased to take up that part of the work. However, the 
very existence of the gas industry depends, in Mr. Bond’s 
opinion, upon this question of temperature ; and temperature 
certainly does occupy a position in its prosperity to a degree 
that few—simply through want of thought—fully appreciate. 


London Gas-Testing. 


There is at times a cry as to the want of subject-matter 
for papers. If the report of the Departmental Committee 
on the question of Metropolitan gas-testing is looked into, it 
will be found to be a remarkably fertile field in suggestion. 
Mr. Charles Carpenter dipped into it for a paper, and found 
himself able to interest the members by taking only one or 
two points from the abundant. store. The reading of this 
paper finished the first morning’s sitting. With the open- 
ing words of the paper, most present must have been 
fully in accord. They are: “It would not be easy to find 
a better example of the conservative attitude which has 
been so costly a factor in the development of British in- 
dustry than the manner in which the supply of gas has been 
regarded by the public authorities of London.” London 
gas supply has had to bear many things—not only the drag 
put upon it by municipal arrogance and blindness and the 
finical requirements of savants, but the brunt of great and 
costly fights for freedom. Truly did the President say in his 
address that it has come to pass that London practically 
‘‘ stands in the gate” against the industry’s enemies. Mr. 
Carpenter could not have opened his communication in a 
better manner to show the unreasonable spirit actuating 
London gas control than by reference to the restrictions 
applying to sulphuretted hydrogen. Heshows the sensitive- 
ness of the Gas Referees’ test, and points out how that body 
have apparently gone on the assumption that, instead of 
practical purity, absolute purity was to be obtained under 
the clause of the Act governing the matter. The Depart- 
mental Committee, it will be remembered, recommended 
that the stringency of the test should be relaxed. The 
second portion of the paper went into the matter of the 
relief from sulphur compounds; and this led up to an ac- 
count of the valuable experiments made by Messrs. Hehner 
and Rideal upon the subject of the influence on the air of 
rooms of gas unpurified and purified from sulphur com- 
pounds. It does not appear in the paper; but incidentally 
Mr. Carpenter stated that the investigation (which was the 
conception of Sir George Livesey) cost some £2000. We join 
with him in thinking what an excellent case could be made 
out for an inquiry of this kind being undertaken by the 
Institution, and the cost being borne by‘ contributions to 
their funds rather than by any private Company. The 
remarkable character of the experiments has been made 
known to readers of the “ JourNAL;” and we learn from 
the paper that they have been confirmed by others carried 
out under such extreme conditions as in the heart of the 
City and at Haslemere in Surrey. 

It was, however, in what Mr. Carpenter has to say on the 
question of the standard burner and the fixed 5 cubic feet 
rate that the principal interest lies. What his views are as 
to these matters are well known; and they are ably put by 
combining a statement made by Mr. Dibdin in his book 
on “‘ Practical Photometry,” published in 1889, and the trite 
enactment of the Gas Act of 1868. Mr. Dibdin said there 
is no reason why one standard argand burner should not be 
adopted for all gases, and that sufficient gas should be con- 
sumed to produce a given height of flame, which, having 
been tested as to its illuminating power, should form a basis 
of calculation as to the quality of the gas. The Gas Act of 
1868 says: “ The burner for testing illuminating power shall 
be such as shall be most suitable for obtaining from the gas 
the greatest amount of light.” Mr. Carpenter, of course, 
condemns the fixed rate of 5 cubic feet and the use of a fixed 
diameter of chimney (as recommended by the Departmental 
Committee) for all qualities of gas; and he quotes figures 
justifying the condemnation. ‘There is a freshness about 
the experiments quoted in the paper and emanating from the 
laboratory at the South Metropolitan Gas Company’s (Old 
Kent Road) works on the point as to what really does 
happen to the air supply of the “ London” argand burner 
when the gas is consumed in it by inferior flames. The 
burner was sealed by the outer rim of the chimney groove 
to a chamber 6 inches diameter and 6 inches deep, pro- 





















































vided with a hit-and-miss bottom, so as to permit of the 
mechanical reduction of the air flowing to the centre ang 
annular passages of the burner. Burning 5 cubic feet (with 
a 6 in. by 13 in. chimney), and with the area of the air-inlets 
at the bottom fully open, the illuminating power was found 
to be 13°45 candles. The progressive figures which are 
given show an improvement in illuminating power until, 
when only 8 per cent. of the area is open, a light of 16: 
candles was obtained. The gas was 14°45 candles tested by 
the present official method, using a 6 in. by 1? in. chimney, 
Mr. Carpenter demonstrated to the members the improve. 
ment produced in the lighting power of the flame by the 
reduction of the air supply. There are a large number of 
experiments of this kind, made under various conditions, 
described, with the results, in the paper. From the tables jt 
is observed that, as the illuminating power of the flame falls, 
the percentage of air drawn up through the burner increases 
enormously, over-oxidizing and destroying its illuminating 
value. There can be no doubt that the obvious way of 
neutralizing this inherent defect of the “ London” argand, 
when used at a fixed rate of consumption, is to ignore such 
an artificial and misleading condition, and to burn it in a 
standard chimney witha full length of flame. The value of 
the latter part of the paper cannot be over-estimated, as 
adding to the general knowledge on a question 1n which the 
whole gas industry is at this time so seriously concerned. 
The sitting had to be brought toa close at this stage, and 
the discussion was adjourned until after the lecture by Pro. 
fessor Smithells the following morning ; but it will be con. 
venient to refer to the trend of it now. The hall, by the 
way, was thronged during the debate, evidencing the uni- 
versal interest of the members. There was a disposition 
on the part of the speakers to wander off to the question of 
Low-Grade v. High-Grade Gas; but the President very cour- 
teously declined to allow the questions to be mixed. Taken 
on the whole, the discussion was disappointing ; this being 
due, gauging the matter by the vote taken the previous day, 
to the fact that there was such general agreement. Passing 
over the remarks by Mr. S. Glover, Mr. E. Allen, of Liver- 
pool, could not see why there is such a great storm of oppo- 
sition to the recommendation of the Departmental Com- 
mittee, and he regards the whole question as only of nominal 
importance. In view of the competition from oil and the 
electric light, Mr. D. T. Livesey claimed “ free trade” for 
gas supply; and when he said that we have got to such a 
state of things now that we can do very well without any 
tests whatever, Sir George Livesey emphasized it with a lusty 
‘Hear, hear.” Naturally, it was claimed by Mr. Isaac Carr 
that the experiment which Mr. Carpenter had introduced 
is a thing that is confined to the photometer-room, and not 
one that can beparticipated in by the consumer. Any “tam- 
pering”’ with the standards, he holds, must lead to difficulty 


| in understanding the relative values of gases ; and in what 


is proposed by the Departmental Committee, he considers 
no injustice can be done to the consumers. ; 
On the other hand, Mr. J. Ferguson Bell strongly main- 
tained that, in testing, gas should be burned as the consumer 
would use it—that is to say, by raising the flow of the gas 
until the best possible light is obtained. From a pst: 
speech, delivered with much dramatic force, and embroidere 
with considerable humorous expression, is extracted the satis- 
factory view of Mr. George Helps that no standard burner 
whatever is needed. Candles, he urged,are notnow required, 
but heat units; and if the proposed test 1s accepted = 
London, he heroically asseverated that it will never ; 
accepted by Nuneaton. Should there be any attempt 4 
imposing this test upon Nuneaton gas, there will “y f 
invasion of the Metropolis from the Midland town ; for Mr. 
Helps’s Directors and consumers will come to London an 
make a demonstration against such an iniquitous procee® 
ing. However, some good points will be found in the re- 
port of the speech of the member for Nuneaton. a 
to the Departmental Committee, Sir George Livesey poin 
out that Mr. William King, the only Gas Engineer who se 
on the Committee, is a high-power gas man, and has : 
no experience of low-power gas, and did not want to ei : 
That gentleman, Sir George emphatically believes, was , 
‘main cause” of this recommendation ; and he will hav 
to see the records of the Committee before he will par 
that Lord Rayleigh ever participated in the recommenda: 
There is no need for a multiplicity of standards ; but piece 
single standard burner, Sir George claims that all qua gc 
of gas must be burned in it in the way the consumer W0 
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use it. All Sir George asks for is that justice shall be done 
inthis matter. His speech was a powerful one; and it had in 
it the assurance of the leader in a just cause who does not 
‘ntend to recede from the position he has taken up until 
right is not subjected to parliamentary might. A quotation 
from the ‘‘ Winter Notification ” of the Gas Referees in 1870, 
made by Mr. R. O. Paterson, shows that that body in the 
days of the institution of the standard burner recognized 
that it was not adaptable, without changing the chimneys, 
for all qualities of gas. There was criticism of various 
figures in the paper by Mr. Walter Grafton; but the 
main thing is that this experienced photometrist fully agrees 
that the burner used for testing must be one that will 
develop the best light under all possible conditions. This, 
the President made plain, is all the Council are striving for 
in taking the action they have done in the matter. A point 
was scored by Mr. Carpenter in his reply, when he said 
that what the London Gas Companies are contending for in 
this matter is exactly what Liverpool has. “ Free trade in 
gas” is the goal; but to reach it he prudently recognizes 
that progress must be made by steps. He has faith that 
Parliament will agree to the standard burner being used in 
a legitimate manner. In his concluding remarks, he gave 
utterance to the opinion that Mr. Carr was endeavouring to 
throw as much dust in the eyes of the members as in those 
of the members of Parliamentary Committees. But, thank 
goodness, gas engineers know the standard burner, and are 
not to be so easily misled. 


The Benevolent Fund—The Minimum Subscription. 


It is regrettable to see the continued scant interest that is 
taken in the Benevolent Fund by the members. It does 
not matter when the meeting is held, few members will put 
in an appearance or will stay at any time while the matters 
of the fund are being annually presented. On Wednesday 
morning, there were only some dozen members in attendance 
when the President got on his feet to move the adoption 
of the report. Perhaps, however, a few will be disposed to 
take greater interest in a more subsiantial way in future, 
seeing that the rules have been altered so as to allow of a 
yearly minimum subscription of 5s., instead of 10s. The 
Committee, it is gratifying to observe, have received a con- 
tribution of 50 guineas from the official organizers of the 
International Gas Exhibition. They have been granting 
relief on a more liberal scale during the year than hitherto; 
and they want to amplify their resources as much as pos- 
sible. Perhaps a few who have not hitherto subscribed will 
please note this, and respond with—if not more—the mini- 
mum subscription. 


The Temperature of Flames. 


The second morning of the annual meetings almost in- 
variably holds in store a treat for the members ; and this 
occasion was no exception to the rule. Professor Arthur 
Smithells is a lecturer, teacher, and still a student of, and 
explorer in, those higher realms of Science, the discoveries 
in which bring to us a greater knowledge of things which 
exist, and make for the realization from them of greater bene- 
fits. Through his studies and his ingenuity—as seen for ex- 
ample in the arrangement by which the cones of atmospheric 
flames can be separated—we have learnt much of the struc- 
tureof flames. It wason the subject of “ The Temperature 
of Flames,” that Professor Smithells delivered to the 
members a brilliant lecture, which he illustrated by experi- 
ments and lantern views. ‘The lecture is published 7m extenso 
elsewhere. The history and theory of the subject were 
telated to the large audience ; and he passed under review 
the work of Sir Humphry Davy, Bunsen and Kirchhoff, 
Ste.-Claire Deville, Mallard and Le Chatelier, and Professor 
Haber. From all of which it was seen how it is possible to 
calculate from certain chemical and thermal data a tempera- 
ture which may be called the flame temperature of the com- 
bustible concerned. Following this, he carried his hearers 
onward into the question of the experimental measurement 
of the temperature of flames, and then to the consideration 
of their shape and structure. He showed the members how— 
a flame consisting of thin shells of combustion—the distribu- 
bution of the temperature throughout the whole volume of 
the flame is very different. When, therefore, the expression 
“ the temperature of a flame ” is used, there should be, he 
insists, an exact specification of what is meant, a clear indi- 
cation of what part of a flame is referred to, anda description 
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of the method by which the measurement has been made. 
The only instrument that he spoke about for the measure- 
ment of flame temperatures is the thermocouple ; and this 
he permitted himself to dwell upon at length. In making 
tests, the thermocouple must not be thrust indiscriminately 
into a flame—it must be disposed in it with reference to the 
thin sheets of combustion of which the flame is composed ; 
and the thinner the wires used, the higher the temperature 
likely to be registered. By the same means, the temperatures 
of incandescent burners can be explored ; and it is seen at 
once, that temperature efficiency follows their efficiency as 
light-generators when used with a mantle. If gas is being 
burned ata fixed rate, the smaller the volume into which the 
flame can be brought, the higher must be its temperature. 
Considering the outer surface of the flame, and remembering 
that the gas is being burned at a constant rate, it is plain 
that, the smaller the surface, the more concentrated must be 
the stream of hot gases. The way to make a flame small 
is to get it mixed as rapidly as possible with the amount of 
air, or, better, with the oxygen which it requires for com- 
bustion. The hottest sheet of flame, therefore, that we can 
expect to get from coal gas will be that produced when we 
have it completely and well mixed with air before issuing 
from the burner. In this case we get a single shell of very 
hot flame. This is so of the blowpipe. 

In the atmospheric burner, the lecturer pointed out, there 
is a mixture of gas with only a portion of the air necessary 
for its complete combustion. When this mixture issues 
from the burner-tip, we have an inner cone of combustion 
with the primary air, as it is called, and an outer cone of 
flame due to the completion of the combustion in the outside 
or secondary air. The more burning that is done in the 
first cone, the less there is left to do in the second. In the 
Kern burner, there is no obvious inner cone, because of the 
large air supply, and the form of the burner-head. But 
there is the equivalent of the inner cone in the blue ring of 
serrated flame which rests almost flat on the burner-head. 
This is the most compact of the three flames for a fixed 
consumption of gas; and the outer sheet of flame is the 
most effective of the three for heating purposes. On the 
question of calorific value and temperature, it may be 
taken from Professor Smithells that, though in general the 
higher the calorific value, the higher the temperature of 
the flame that it can be made to give, this is not neces- 
sarily always the case. Returning to the incandescent gas 
mantle, the lecturer remarked that the loss of heat by radia- 
tion from a mantle is so considerable that it may well be 
advantageous to burn the gas in two cones of flame, one 
of which is within and the other outside the mantle. Pro- 
fessor Lewes has recently stated the practical fact that all 
burners used with the mantle give a flame in which there 
are two sheets of combustion; and we may consider the 
mantle to be heated on the inside by an inner flame formed 
by a gas burning so far as it can with the air admitted 
through the air-ports, and on the outside by an outer flame 
due to the completed combustion of the gas in a rapid cur- 
rent of external air. In the incandescent mantle, the lec- 
turer confesses that we have still certain unsolved problems. 
But whatever be the explanation of the extraordinary light- 
giving power of the incandescent mantle, it appears quite 
certain to him that the luminosity increases very rapidly 
with the increase of temperature of the flame in which it 
rests. A collection of the various estimates that have been 
made as to the highest temperatures of a bunsen flame of 
coal gas are appended to the lecture. From the tables 
Professor Smithells left out the flame of acetylene mixed 
with oxygen. The estimated temperature of this is between 
3000° and 4000° C.; and it is higher than anything in the 
table. The temperature of the electric arc is estimated at 
3700°. Most heartily was the lecturer thanked for his learned 
discourse. 


Structural Engineering. 


Most of us desire to attain to the very highest perfection 
in the work to which our energies are devoted—the gas 
engineer in common with other sections of humanity. The 
paper which Mr. W. Doig Gibb read (at the end of the 
discussion on the one by Mr. Carpenter) was entitled 
‘Notes on Structural Engineering.” He might have cor- 
rectly chosen any one of several titles for it—such as “ The 
Perfect Engineer,” or “ Perfection in Engineering, with 
Notes as to the Author’s Preferences.” As Mr. Gibb 
described his production, it was sketchy; but it 1s one of 
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those sketchy things that incorporates a rare number of 
very good points. However, how to sketch his sketch 1s a 
matter upon which aid cannot be extracted from the paper, 
notwithstanding its suggestive vastness. But an attempt 
must be made. 

Early in his notes, Mr. Gibb emphasized the necessity 
of a knowledge of workshop methods and practices accom- 
panying drawing-office work. It is the combination of the 
two which ensures lasting work, and saves capital outlay 
in manufacturing and erecting costs. He illustrates his 
point by extended reference to the practical limit there 
must be to the size of cast iron plates; to elaborate and 
special single castings, which are sometimes more expen- 
sive than if their sections are built up, and yet reliance can- 
not always be placed upon an equality of strength through- 
out, through the difficulty of getting the metal solid (where 
elaborate columns are used) and of proper dimensions; and, 
again, to columns with ornamental overhanging heads and 
projecting bases, which are not strengthened by any interior 
ribs. He instances dismal disaster which forethought in the 
design of columns might have prevented. It is a feature 
of the paper that great thought should be given as to how 
a design can be manufactured. While the more frequent 
employment of steel and wrought iron commends itself to 
Mr. Gibb as a step in the right direction, he has met with 
instances where steel and iron have been forged up and 
twisted into such extraordinary shapes that the work must 
have been very expensive, and probably unreliable. He 
points out the considerations necessary to ensure durability 
in constructing wrought-iron and steel work. While admit- 
ting the superiority of machine riveting over hand work, the 
conditions are also laid down that he has found it necessary 





works plant, Mr. Gibb has a shot at unnecessary ornamen. 
tation, which “will never earn its proper interest ;” and 
he also shows that he has not yet been converted to the 
inclined retort system. Though he has had satisfactory 


_ experience with large retort-houses worked by West’s com. 


_ pressed-air driven stoking machinery, for the purpose of 


ns 





to observe to ensure good work in the case of both hot and | 
cold riveting; and this is followed by remarks on the essen- | 
tials to securing good gasholder sheeting. Referring to the | 
practice of coating or dipping material directly it is received | 


in the contractors’ yard from the iron manufacturer, Mr. 
Gibb expresses the view that it is probably better to let the 
metal get sufficiently rusted to spring all the scale off, and 
then, but not till then, scrape it, and give it a protective 
coat applied in a proper way; and later in the paper the 
members heard that tests are being made on sections of the 
sides of a gasholder with each of the best known protective 
paints, in the hope that they will afford some guide as to a 
correct decision as to what—for Newcastle at least—is the 
best protective. It is to be hoped that the results of these 
tests will not be confined to the office of the Gas Engineer 
of Newcastle. 

Passing on, the advisability is suggested of an inspection 
of a contractor’s plant before a large order is placed; and 


| grips with flat channel tops. 





_ the final arbitrators. 


| disputes. 


comparison he is having a fourth house fitted with the De 
Brouwer electrically-driven chargers and dischargers. For 
the removal of coke, he leans towards the use of trains of 
small waggons and endless ropes. In regard to gasholders, 
he defends the old practice of carrying the framework to 
the top of the highest lift, and states his preference for con. 
structing the inner lift of a holder with an angle top curve 
rather than a rounded plate one, and to build the cups and 
He also calls attention to the 
growing tendency of railway companies to construct bridges 
to carry public roads over their property in such a manner 
as to prevent pipes being laid in the road or footway, and 
maintains that gas companies having statutory powers have 
a right to get protection for their future requirements. 
The members had arrived at the “ fag-end”’ of the long 
morning’s sitting; and the discussion resolved itself into 
complimentary remarks to the author, and references to a 
few points on which the speakers could readily express 
agreement or dissent. The paper, however, was fat with 
discussable matter. All who spoke characterized it as one 
which reflected experience and shrewd observation on the 
part of the author. Mr. H. E. Jones, who opened the 
discussion, was good enough to say that the notes gave 
promise of a much more important contribution from the 
same source before long. He is no doubt right, seeing 
that the author has been installed Junior Vice-President. 
With the bulk of the matter in the paper, Mr. Jones agreed. 
Most contractors will applaud him for his declaration that 
specifications should not impose too much on contractors 
when, in the general clauses, the engineers make themselves 
‘If I were a contractor, | declare, | 
would refuse to sign one-half of them,” asserted Mr Jones. 
Contractors ought surely after this to forgive and forget. 
Again, ‘*there are extreme exactions put upon them, and 
no remedy in cases of improper oversight in the pre- 
paration of the specifications. He is averse to the 
engineer being made the final arbitrator in the event of 
Gasholder construction being a very favourite 


_ topic with Mr. Jones, it is interesting to hear him speak 


| in preferential terms of column-guided holders. 


Wherever 
a gasholder has another lift added, and the old columns are 


_ still maintained without any extension, the economy, he 


| 


then there are some wise observations on the subject of | 


specifications and drawings. 


It is Mr. Gibb’s firm belief | 


that nearly all the disputes which arise between contractors | 
and engineers occur through the use of incomplete and | 


slovenly specifications. The general clauses of engineers’ 
specifications are often too arbitrary and one sided; and 
in such cases the personality of the engineer has often an 
influence on the tender prices. Too much cannot be said 
in favour of the general conditions of specifications being 
drawn up in a reasonable way. Both drawings and speci- 
fications, he holds, should be carefully checked by an 
engineer till he is satisfied that any outside trained indi- 
vidual can understand what is required, and quote for and 
turn out the complete work without supplementary drawings 
or verbal instructions. The opinion of Mr. Gibb is that, in 


| name an arbitrator. 


designing work, the question of the durability of the stiuc- | 


ture is often neglected; and a little later he dilates on the 
question of the standardizing of bar sections. It is obvious, 
he remarks, that the engineer who designs his own sections 
in preference to using the section books as issued by iron 
manufacturers, is courting disaster. In his opinion, it would 
be more convenie xt, both for the iron manufacturer and for 
the engineer, if thicknesses were expressed in twentieths of 
an inch, rather than eighths or sixteenths, or better still if 
the metric system were adopted. But there will be other 
opinions on this point. 


economy, careful design must include due consideration 
of: Proportion of material ; the cheapest and most readily 
obtained material; reduction to a minimum of the labour in 
manufacture; and reduction to a minimum of labour and 
plant required in erection. 

Turning more particularly to certain portions of gas- 


contends, is procured by reason of the excess money that 
was spent upon it in the first place. There must be the 
strength in the old framing, or it would not carry its new 
burden. Then, in regard to columnless holders, the doing 
away with the framing must, he believes, put considerable 
strain upon the plating ; and as to cost, he states that such 
holders come to as much as his simply designed column 
holders. 

To some extent, Mr. J. L. Chapman is in agreement with 
Mr. Jones in regard to the subjects of specifications and of 
engineers being the final arbiters in the event of dispute. 
He is quite sure that many specifications are drawn up 
with the intention of making the work as costly as possible; 
and his opinion is that, in the case of disagreement between 
an engineer and a contractor, the matter should be referred 
to the President of the Institution of Civil Engineers to 
[ Why, parenthetically, we may ask, the 
President of the Institution of Civil Engineers? If anyone, 
why not the President of the Institution of Gas Engineers ?] 
Such a provision, he thinks, might make much difference in 


_ the amount of the tenders. A little change was imparted 


| Winding up this part of his many- | 
sided contribution, Mr. Gibb remarks that for the sake of | 





by Mr. Alex. Wilson, who got on to other points; one of 
them being his opinion that a knowledge of pattern making 
is a good thing for engineers engaged in engineering of any 
kind. He noticed, too, that Mr. Gibb ignored pneumatic 
riveting in the paper; and, as to the removal of coke, he 
has found that a combination of coke waggons and conveyors 
at Provan works very well. The system was described 
in our articles on the Provan works. The experience of 
Mr. W. Hardie leads him to testify that the coke-conveyors 
at his works have been very successful. They have worke 
goo days, and have dealt with go,o00 tons of coke; the gross 
saving having been 8d. per ton, while the net saving, after 
deducting the expense of repairs and so on, is, to give 4 
round figure, actually 4d. Like Mr. Jones, Mr. Charles 
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Hawksley spoke of the desirability of the guide-framing of 
holders being carried up to the topmost lift. His view 
is that engineers are not entitled to “uglify”’ places as much 
as they frequently do. While concurring in the point that 
there should be no ambiguity in specifications, he does not 
agree that the engineer is not the proper referee in case 
of dispute. An engineer, he says, should have a judicial 
mind, and be able to act judicially as between both parties 
to the contract. In his reply, Mr. Gibb gave pneumatic 
riveting only a midway place between hydraulic and hand 
riveting. ‘Taking the liberty of applying his knowledge of 
Mr. Hardie’s conditions in the matter of coke conveying, 
Mr. Gibb points out that that gentleman compared coke- 
conveyors in a new house with the hand work in an old 
house, from which it was comparatively costly to get the 





coke out. The author confessed that he has not got similar | 


results from one of his works. 


He also repudiated the im- | 


peachment that he advocated ugly work; his opinion being | 


that all unnecessary ornamentation ought to be omitted. 
Concerning engineers being the final arbitrators, if all were 
like Mr. Hawksley—judicious, calm, and fair-minded—then 
the matter would be different. But many engineers vary in 
their ideas of justice. 


Experiments with Low-Grade Mixed Gas. 


All the good things as to the thoroughness, patience, and 
industry of Mr. J. H. Brown that were expressed by com- 
petent judges on Thursday morning were richly deserved. 
No one has ever carried so far as he has done, through the 
generous countenance of his Committee, an investigation 
into the question of the mixing of low-grade gases. The 
paper was constructed in monumental style; and neces- 
sarily so, seeing that, in order that there should be no 
charge of suppression, Mr. Brown gave to the full and most 
explicitly of his records—good, bad, and indifferent. This 
amplitude of matter contributed largely to supply the mate- 
rial for the subsequent discussion. On the other hand, the 
copiousness resulted in the author only reading a digest of 
the contribution; but it was evident that most of those who 
took part in the discussion had made a preliminary investiga- 
tion into its contents. 

The paper is a serious attempt to obtain some reliable and 
accurate data as to the advantages and disadvantages en- 
countered in the application, on a working scale, of the 
so-called “‘ Lewes process.” The author refers to previous 
papers on the same subject by Professor Lewes, Mr. S. O. 
Stephenson, Mr. E. J. Brockway, and Herr H. Dicke, and 
also to the published results of experiments carried out at 
the Mariendorf Gas-Works. He justly contends that none 
of these previous experiments have been carried out in so 
thorough a manner, or presented in so complete a form, as 
those he has embodied in the paper. The author suggests 
that progress with blue water gas in British gas-works has 
been slow, but that its position will have to be considered in 
the future if only for its use in diluting the gases obtained 
from rich coals and cannels. He mentions the blue water- 
gas plant erected at the Ilford Gas-Works, with which, after 
several years’ experience, the Directors of the Company are 
highly satisfied. At Ilford, the author endeavoured to 
obtain figures showing the results obtained by the use of 
blue water gas, but was unable to do so on account of the 
erratic nature of the experimental results. He also experi- 
mented with American gas oil. On the author’s removal to 
Nottingham, he at once decided to make exhaustive and 
thorough experiments with the “ Lewes process ;” and here 
in the paper we have the results. Mr. Brown criticizes 
somewhat the Mariendorf and Sydenham experiments, and 
also points out that, although Herr Dicke had almost ideal 
conditions for making his experiments at Frankfort, he had 
finally to abandon the idea of publishing precise figures. 

Mr. Brown, being aware of these difficulties, set to work 
to avoid them. He encountered innumerable difficulties ; 
but finally, after three years’ work, he has been able to obtain 
average results which—and this is highly important—he 
avers can be repeated at will. He has experimented with 
the “ Furness” carburetted water-gas plant, as well as with 
the methane-hydrogen plant. The apparatus and works 
employed in the experiments are explained in great detail, 
and are complete in every respect—in fact, nothing whatever 
omitted which appeared necessary to make the experi- 
ments reliable and accurate. Competent chemical assistants 
were employed throughout the whole period. Four repre- 
sentative coals were taken—viz., (a) First-class South York- 

















shire coal; (b) first-class cannel; (c) Nottinghamshire 
cannel ; and (d) a representative Derbyshire coal—the same 
as used by Professor Lewes at Sydenham in 1900. The 
coal-testing plant has always been a feature of the Notting- 
ham works; and the average of many previous tests with 
these coals are communicated in the paper. The author, 
however, has tested again each variety under the best pos- 
sible conditions, in order that any gain which might be shown 
should be, if they were so due, attributed to the improved 
methods of carbonizing employed. Greatly improved results 
are recorded, owing to the alteration which had been made 
in the plant; and thestriking feature appeared to the author 
to be the augmented yield in gallons of tar per ton. 

All four coals named were then tested in the following 
manner—viz., (1) The coal alone with sealed dip-pipes; 
(2) the coal alone without a seal; (3) the coal with a seal, 
with water gas added in the hydraulic; (4) the coal without 
a seal, with water gas added in the hydraulic; (5) the coal 
with a seal, with water gas added in the retorts; and (6) 
the coal without a seal, with water gas added in the retorts. 
Most complete and elaborate tables are given with the 
paper of every day’s workings; and every possible figure 
required to form an opinion of the process appears to have 
been supplied. These figures are further summarized in 
smaller tables included in the paper; and there is a sum- 
mary of analyses of the tars produced daily. Illuminating 
power tables are included, showing the experimental gas 
tested at the maximum and also the 5 feet rate. Mr. Brown 
has used blue water gas for some time, to light up portions 
of his works, in inverted burners (comparative tests are also 
given), and for driving large gas-engines, which, he states, 
has given every satisfaction. There are also appended 
results of tests with a large engine using alternately Mond 
and coal gas. 

In the concluding part of the paper, the author states 
that his object in undertaking this research work was to 
put, on a well-recognized footing, the position of blue water 
gas in carbonization, and that he believes he has accu- 
rately recorded the results of his experiments, which have 
been faithfully carried out with a strict desire to arrive at 
the absolute truth. The results, however, were so extra- 
ordinary that he could not dare to publish them without 
some corroborative evidence ; and he consequently put the 
figures to Sir George Livesey, who kindly permitted Mr. 
A. F. Browne, of Vauxhall, to spend two days at the Basford 
works investigating the matter. 

This is an indication of the character of the work that Mr. 
Brown has been carrying out at Nottingham; but owing 
to the vastness of his records, it is preferable that readers 
should themselves extract from them their lessons. The 
paper and the discussion will have complete publication in 
next week’s issue. Though the former was treated in com- 
pendious manner, it and the discussion occupied the whole 
of Thursday morning’s sitting; and even then, in view of its 
controversial character, not too much time was accorded it. 
The discussion will rank high—in fact, we do not remember 
any discussion of late which prevents it being given the pre- 
mier position—among such efforts at meetings of the chief 
professional organization. 

It was Mr. A. F. Browne who opened the discussion, and 
gave it a note which, though there was perhaps some reces- 
sion from it in places, kept it at a level in quality which 
gives it quite the character of a standard of what a debate 
on a subject worth debating should be. Mr. Browne through 
his visit to Nottingham had had exceptional opportunity of 
studying the author’s work; and therefore he was able to 
deal with it in a manner that no other man in the hall was 
in a position todo. The wide area over which the discussion 
ranged prevents any really serviceable review. The opener 
of the debate, the members learned, went to Nottingham a 
sanguine man; but he returned a wiser and somewhat dis- 
appointed man. Though undoubtedly a measure of success 
has been attained by Mr. Brown, inasmuch as he is able 
to add to his gas 25 to 30 per cent. of blue water gas, and 
to produce a gas good enough for the all-round use of the 
consumer, the results are to Mr. Browne disappointing. 
This gentleman addressed himself to the question of whether 
the process had achieved a commercial success; and that 
gave him the material for a speech which, long as it was, 
did not weary, but on the contrary made the members wish 
for more. But while the conclusion one arrives at is that 
Mr. Browne is of opinion that at Nottingham the base of a 
commercial success in this matter has notaet been discovered, 
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Mr. Brown has made out a strong case for the addition of The producer plant which was briefly described in the 


straight blue water gas to coal gas. Voluminous as were 
the figures, Dr. Colman proved that without more—without 
an analysis of the gas—he could not get from those given a 
correct explanation of those published in the paper. He 
suggests among other things a direct test of the nitrogen in 
the gas. From what he can ascertain, there are some 
unknown sources of error in the paper. The correctness 
of the specific gravities is the question raised by Mr. J. P. 
Leather. Mr. H. E. Copp’s experiences at West Bromwich 
induce him to say that the sum and substance of the whole 
thing is there is little advantage to be gained by these sys- 
tems; but the nearest approach to an advantage is by intro- 
ducing the blue water gas where necessary. Mr. S. Glover 
next contributed to the debate ; and he was followed, on the 
invitation of the President, by Mr. A. G. Glasgow, whose 
long absence from the polemical arena on this side has not 
lessened his ability as a caustic critic. An indication of what 
he thinks of it all is found in his final words that the paper 
seems to be ‘the swan’s song (out of tune, perhaps) of 
the moribund process of auto-carburation.” The experi- 
ence of beneficial results from the passing of blue water gas 
into the front part of retorts at Rushden was spoken of by 
Mr. T. Watson. Mr.S.O. Stephenson, Mr. S. Cutler, jun., 
and Professor Lewes followed. The Professor believes 
that Mr. Brown had said nearly the last word on the 
passing of cold water gas through retorts. How can one, 


he asks, wonder at erratic results when it is passed in at | 


varying temperatures? But Mr. Brown shows that he has 
provision for heating the water gas before entering the 
retorts; and this does not improve the results—quite the 
reverse. Mr. Brown was pressed for time to get his reply 
in before lunch; and the expansive character of the criticism 
made it an impossible task to do justice to the speakers off- 
hand. No doubt we shall hear more from him shortly, as he 
is not likely to allow the reply he extemporaneously made to 
remain the only answer. 


Friends from America. 


During the morning, Mr. G. G. Ramsdell, the Secretary 
of the American Gaslight Association, and a Past-President, 
together with Mr. E. C. Brown, the Editor of “ Progressive 
Age,” were interested listeners to the debate on Mr. Brown’s 
paper. They were heartily welcomed by the President and 
the members generally. 


Outside Producers for Retort-Houses. 


A contribution to the proceedings of high technical merit 
was that which Mr. Alex. Wilson made, in response to the call 
of the President after the adjournment forlunch. Its value 
is found as much in the recounting of the difficulties that 
issued in success as in theaccount of thesuccess itself, and the 
means which effected it. There is no onein thegas profession 
more qualified to speak on this subject of the application of 
outside producers to the heating of retort-settings than Mr. 
Wilson, the successor of Mr. William Foulis at Glasgow, 
and the partner in much of the work that that accomplished 
engineer initiated. There is invariably to be found some 
motive underlying new inventions and applications; and Mr. 
Foulis we learn was induced to experiment with outside pro- 
ducers in order to obtain and maintain more regular work- 
ing inside the retort-house, and to secure for his stoking 
machinery freedom from the delays occasioned by the feed- 
ing of the bench producers with fuel, and the clinkering and 
cleaning of the producers. The history which Mr. Wilson 
gives of the initial experiments at the Dawsholm works, 
traces the difficulties encountered, and tells how they were 
overcome; and the story is one of bold determination to 
secure eventual success. The troubles and their solution 
as related will enable the engineer desiring to experiment 
with, or to introduce, this method of heating his benches, to 
avoid passing over much of the rugged road that Mr. Foulis 
and Mr. Wilson had to travel in the original work. The 
first experiments ended in improvement in the working 
results and fairly satisfactory carbonizing returns. The 
next application was of six producers of larger size; and, as 
is within the knowledge of readers who interested themselves 
in the descriptive articles which we published last year of 
the Provan works, the results warranted the recommendation 
that this system of heating should be installed there. It was 


while the works—the last and fitting monument to the engi- 
es skill of their originator—were being constructed, 
r, 


that 


Foulis was called away. 
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articles referred to was that attached to No. 1 retort-house. 
and we now learn from Mr. Wilson’s paper that similar 
producer plant is being erected for No. 2 house, which jg 
similar to No. 1, and contains thirty ovens of twelves, or 
360 through retorts in all, arranged in four benches. The 
producers are divided into four sets of three; each set being 
connected up to one bench. The construction, feeding, and 
working methods are all described by Mr. Wilson. The 
producer casings are of steel; the inside dimensions being 
g ft. 4 in. by 6 ft. 4 in. by 13 ft. 3 in. high. They are lined 
with fire-brick, 11 inches thick, and have each a cross area 
(inside the fire-brick lining) of 33 square feet, and a depth 
above the fire-grate of g feet. Duff grates and blowers are 
fitted to the producers, each of which has two charging. 
openings at the top and eight clinkering-openings. The 
exit-flues are taken from the sides of the producers, and con. 
nect with the uptake flues, at the top of which, before joining 
the main flues, the dampers are fixed. The main flue js 
circular ; the inside diameter of the casing being 4 ft. 10 in,, 
and the inside diameter of the fire-brick lining 3 ft.g in. A 
layer of slag-wool, 2 inches thick, is inserted between the 
casing and the fire-brick lining. It is placed all round the 
circular flues and top and sides of the rectangular flues 
and dust-collecting chambers, in order to minimize the loss 
of heat by radiation. The distributing-flues, on each side of 
the retort-benches are 3 ft. 8in. high by 3 ft. 7in. wide; the 
gas-passage being 2 ft. 6in. by 2 ft. g in. Two vertical 
connections are made in front of each oven. In these are 
sliding fire-clay dampers to regulate the gas supply. 

Following the full description of the plant is instruction 
concerning its starting; and then we come to the working 
results. It is almost sufficient to hear from Mr. Wilson 
that “the producer plant installed at Provan for the No.1 
retort-house has worked well from the start.’’ Various 
qualities of gases have been experimented with by regu- 
lating the proportion of steam in the primary air supply. 
It is found that the best results are obtained by having the 
proportion of steam low, consistent with keeping the pro- 
ducers in good working order. The producers are in fact 
run as hot as possible; but the formation of heavy clinker 
is avoided. Of course, with this system, much greater loss 
by radiation is to be expected as compared with ordinary 
producers ; but, as shown in this brief reference to the con- 
tents of the paper, and with greater clearness and fulness 
in the paper itself, comprehensive preventive measures are 
taken in this respect. Determinations by experiment show 
temperatures ranging from 1400° Fahr. on the top of the 
fuel beds of the producers down to 842° Fahr. at the extreme 
end of the flue in one of the sections lagged outside, and to 
752° Fahr. at the extreme end of a section only protected 
by a layer of slag-wool. The mean temperature of all the 
gases entering all the ovens may be taken at 1018° Fahr., or 
382° Fahr. below the temperature on top of the fuel beds 
of the producers. This only represents a loss of less than 
4 per cent. of the total heat available for use in the ovens. 
The indications of other determinations are that where the 
fuel gas enters the ovens at the higher temperatures, better 
carbonizing results are obtained. The very large heating 
area provided in the regenerators gives the fuel gas and the 
secondary air better facilities for abstracting the heat from 
the waste gas. 

To the tables given by Mr. Wilson readers must refer 
for full working information. Among other points, it will be 
gathered that the temperature observed in the ovens under 
the first row of retorts was from 2100° to 2200° Fahr. ; and 
the temperature taken inside one of the retorts, immediately 
after drawing the coke, was 1508° Fahr. Regarding fuel 
results, with the Provan outside producers and four-hour 
charges, the coke used as fuel is 29°16 per cent. of the make 
as against 33°77 per cent. in the ordinary producers, with 
three-hour charges, at Dawsholm; or translated into pounds 
per 100 lbs. of coal carbonized, 17°06 lbs. and 20°26 lbs. 
respectively. Deducting the unburned coke removed from 
the Provan producers (equal to 26 per cent. of the total used 
in the experiments), the fuel is reduced by 1°9 per cent., and 
the quantity of coke per 100 Ibs. of coal carbonized by 
1°15 lbs. The comparative figures given by Mr. Wilson as 
to working costs end in a saving of 4°6d. per ton in favour 
of the outside producers. This, however, does not represent 
the total saving in wages, but only that in the section of the 
work in which comparison can be definitely made between 
the two systems. 
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The paper elicited an interesting discussion, to which the | 
briefest reference must be made in these notes. There | 
are not a great many engineers who have had personal 
experience with outside producers; and therefore in a _ 
measure the discussion suffered. Mr. D. Bruce Anderson, 
who opened it, has had them at one works with which he 
is associated for the past ten years; and he finds that, if the | 
design is not correct, there is great loss by radiation. His | 
chief criticism of the Provan producers is that they appear 
comparatively small for the amount of work they have to do. 
Why, he asked Mr. Wilson, have them in three units (so to 
speak), while two would have exposed much less surface to 
loss by radiation. Mr. J.H. Brown was at a loss to under- 
stand why Mr. Wilson did not adopt a Mond gas plant for 
the whole of the works. He ascribed various reasons for 
raising the point—among them being the saving in expense, 
and that the Mond people say they can make gas as cheaply 
from coke ascoal. That there is no doubt about there being 
an advantage in large works of something upon the lines | 
described in the paper is the opinion of Mr. W. Doig Gibb. 
He can see an immense advantage in removing the pro- 
ducers from the retort-houses, and getting the best possible 
value from the machinery installed there. Having put down 
a producer for six beds on the lines of those adopted by Mr. 
Charles Carpenter, Mr. J]. Ferguson Bell is able to say that 
they are not in his case a conspicuous success. He has | 
found difficulty in regulating the gas—a bed has the objec- 
tionable habit of getting hot on one side of the retort-house, 
while on the other side it is cold—and there is difficulty in 
clinkering. The slow progress that has been made in 
the adoption of outside producers is a comment passed by 
Mr. J. H. Brearley, and another point is the large expendi- 
ture on fuel. Contribution to the discussion was also made 
by Mr. J. G. Tooms; and then Mr. Wilson replied. The 
size of the producers has been fixed for convenience in 
clearing out ; and to every part easy access can be obtained. 
The use of Mond gas is not entertained seeing that the gas 
comes away from the plant at a low temperature ; while it 
should be delivered at the ovens at as high a temperature as 
possible. Little trouble has been experienced in respect of 
leakage in the regenerators. Radiation, too, does not exceed 
4 per cent. of the total heat, and as to the regulation of the 
gases to the ovens, there is no difficulty in this respect. 
As to the cost of the plant, the figure per mouthpiece was 
£9 9s. Asked as to the grate area per mouthpiece, he said 
it is 33 square feet for each producer, or 99 feet for the three. 


Manufacturing Costs at the Granton Works. 


One of the disappointments of the meeting was that Mr. 
W. R. Herring was unable, owing to his enforced detention 
in Edinburgh in connection with a matter of litigation, to 
be present in order to submit his paper on “ The Manufac- 
turing Costs at the Granton Works.” But the disappoint- 
ment of others was, we understand, that of Mr. Herring, for 
the reasons that the paper was prepared specially on the 
invitation of the President, and that the author wanted an 
opportunity for clearing away some professional detraction 
of Granton working—Granton being a place that certain 
engineers seem to think they are entitled to asperse in the 
most generous manner. At Granton is so frequently flung 
the accusation of being a “closed book,” that it is not 
altogether out of place here to say candidly. that we do not 
know the meaning of the remark in its application to these 
particular works. There are no gas-works standing that have | 
been described more fully in the pages of the “ JouRNAL.” 
Working results, too, have already been published; and 
now in the tabular part of the present communication, 
we have comparative figures and analysis brought up as 
close to date as the 15th ult., together with those for the 
previous year. If statement No. 2 is consulted, the line 
“the grand total of manufacturing costs on coal gas only ” 
will give those who are labouring under the impression that 
Granton has something to hide, a few figures over which 
they are invited to m@Mitate. As the paper was not read nor 
iscussed, the President asked for written communications, 
to which the author will respond in similar manner. 























Incandescent Gas Lighting for Railway Trains. 


. Incandescent gas lighting for railway trains is a subject 
in which interest has doubtless been taken by recent publica- 
lions on the subject in these columns. Responsible for the 
gas-lighting arrangements of the Great Western Railway— 





—_— 


_ dent investigation into the question. 


and travellers by the line know how well these arrangements 
are supervised—Mr. E. C. Riley has been making indepen- 
The results he has 
obtained were compressed into a little paper, which was 


_the last one read. Before its conclusion, most of those 
_who heard it were no doubt prepared to agree with Mr. 


Riley that, for the lighting of railway and such-like carriages, 
the success of the incandescent gas system is already fully 


_ established, and, moreover, that coal gas stands a good 


chance in competition with oil gas in this particular 
field of business. Electricity can be left out of considera- 


_ tion, as, from the point of view of economy and lighting 
- power, the incandescent gas mantle leaves it far away in 


the rear. On the Continent—France particularly—those 
who have to look after the requirements of railway travellers 
in the matter of artificial lighting have long since recognized 
this; and in this country we are pleased to admit the advance 
of our Continental friends in this respect. Of the method 
by which trains are illuminated by oi] gas and flat-flame 


_ burners—the gas being carried under compression in cylin- 
_ ders ordinarily fixed under the floor of the carriages—most 
_ readers have a general knowledge; and therefore we will not 
_ here notice the remarks on this head by Mr. Riley. 


In 
adapting incandescent gas-burners to railway carriage pur- 


_ poses, the first objection that most intelligent beings would 


raise would be the danger to the mantles of vibration and 
shock. Mr. Riley’s experiments are remarkable in their 
results; and they will brace up considerably one’s faith in 
the mantle used under conditions which, not long since, 
would have been imagined as certain to produce their sum- 
mary destruction. If it had been so, however, the French 
Railway Companies would not have extended the use of the 
system in the way they have done. 

Experiment has led Mr. Riley to discard al! anti-vibration 
devices, and to adopt a perfectly rigid fixing for the burner. 
In the next place, his trials eventuated in the production 
of a good steady light, a saving of two-thirds of the gas 
formerly consumed, and yet, using only one-third of the 
quantity of gas, an increase of about one-third in the illu- 
mination. Actual figures are: A light of 20 candles was 
obtained with the incandescent burner, consuming 0°65 
cubic foot of gas, as against a light of 13°5 candles with 
1'5 cubic feet by the old method. The endurance of the 
mantles is little short of amazing under the circumstances of 
theiruse. A month’srunning witha carriage so lighted, cover- 
ing a total of 5567 miles, only demanded the renewal of one 
mantle. A large corridor coach, also running for a month 
and travelling some 4464 miles, likewise only needed the 
renewal of one mantle. The same coach in fourteen weeks, 
travelling 15,624 miles, has only required seven renewals in 
nine lamps. On French trains vertical and inverted burners 
are used; and for effect Mr. Riley prefers the latter. The 
part of the paper that will appeal most to gas engineers is 
that describing the use of coal gas, with inverted burners, in 
a new corridor express train on a French line—the con- 
sumption being 1°4 cubic feet per hour, and the illuminating 
power from 20to 25candles. The gas is compressed for the 
purpose at the Havre Gas-Works, which are situated near 
the station. Particulars of how the supply is accomplished 
are given. The average mantle burning-life on the long- 
distance trains in France is six weeks (350 hours); on Paris 
suburban trains, 378 hours. Mr. Riley’s experiments have 
extended to the lighting of rail motors; and the consump- 


_ tion of mantles in this case has been two for ten lamps in 


five weeks—the car having run in the period 2928 miles. 
The endurance results are good; and Mr. Riley hopes that 
the provision of a stronger mantle will hasten the universal 
adoption of the incandescent gas system for railway carriage 
lighting. His hope will no doubt be that of all passengers 
who have travelled in carriages lighted in this manner. 
There were sample lights exhibited before the members 
—one lamp being fitted with a “ Bijou” incandescent 
inverted burner, and the other with flat-flames ; and in them 
both the members were highly interested—the illuminating 
power being decidedly favourable to the incandescent burner, 
although saving gas compared with the old system. Why 
should these’ railway lights concern gas men, apart from 
their own personal convenience? Mr. J. W. Helps, in 
opening the discussion, supplied the answer—the adver- 
tisement which it gives among the travelling public of the 
use of incandescent lighting under the most adverse cir- 
cumstances conceivable. On the matter of the stability 
of mantles, Mr. J. H. Brown mentions that he -has seén an 
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| 


inverted incandescent gas-burner in one of the lifts at the | 
_ and his charming wife were receiving, with grace and plea- 


Kensington show-room of the Gaslight and Coke Company. 
The life of the mantle in the lift is five or six weeks. 


regards the lighting of railway carriages as a step denoting 
marked progress; and the better, he says, it will be for rail- 
way companies and their passengers when they all adopt 
this form of lighting. One point from Mr. Riley’s reply is 
that instructions have been received from the headquarters 
of the Great Western Railway Company for the fitting up 


As | 
vigorous of speech and humorous as ever, Mr. C. E. Jones | 
_ the art treasures with which the walls were laden were 





270; and steadily from eight o’clock to nine, the President 


sant word, their num2rous guests in one of the ante-rooms 
adjoining the larger halls. Before the concert and dance, 


inspected. The pictures comprised the g2nd exhibition of 


_ the Institute, and supplementing them was some choice 
work by the members of the Society of Miniaturists. 


ad lib. of carriages as they pass through the shops with this | 


type of burner. 
Final Business—Officers, Votes, Next Year’s Meeting. 


From this delineation of the proceedings at the meeting, 


it will be seen that, in speaking of them in the opening lines | 


as having been of a high order, we were not exceeding the | 


It now only remains to cursorily allude to the | Intermittently, too, the refreshment room also claimed 


truth. 
matters which, in a most felicitous manner, concluded the 
sittings. The report of the Scrutineers gave immense satis- 


faction, as it disclosed the elevation of Mr. Charles Wood | 


to the Presidency, Mr. Charles Hunt to the Senior Vice- 
Presidency, and Mr. W. Doig Gibb to the Junior Vice- 
Presidency. The other office-bearers were elected ; and an 
extraordinarily fine addition was made to the membership. 
The President of the Société Technique was elected an 
honorary member. Then most cordial thanks were ten- 
dered to the Council of the Institution of Mechanical 
Engineers for their great kindness in accommodating the 
members for their annual gathering; to the Chairman and 
Directors of the Hastings and St. Leonards Gas Company, 
Mr. C. E. Botley, and Mr. C. F. Botley, in anticipation of 
their reception of the members the following day; to the 
authors of the papers; and to the President and Council, 


Auditors, Honorary Secretary, and Secretary. There was | 
a discussion on the question of the next meeting—whether | 


it should be held in the Provinces or in London ; and the 
relative conveniences or otherwise were debated. Opinions 
differed; but the vote produced a large majority in favour 
of London. 


“A good meeting”’ is the general verdict; andall whocon- | 
pletion in so far as the first section is concerned, and after- 


tributed in any way to it and the members who attended it 
made it so. But among the responsible many, may we not 
distinguish the President, the Honorary Secretary, and the 
Secretary. 


_ — 
he 


SOCIAL EVENTS OF THE WEEK. 








WITHOUT its social functions and opportunities for friendly 
intercourse and enjoyment, the annual meeting would lose 
much of its charm. While the main object of the meeting 
is, through conference, the advancement of professional 
knowledge and the interests of the industry, even that com- 


_ Rangiuia, and Mr. Edgar Coyle. 


| the town. 


During the reception, the Mignon Orchestra contributed, 
by musical performance, to the animation of the scene. 
After the reception, in one of the beautiful galleries 
there was a concert; and simultaneously, notwithstand. 
ing that the thermometer was at the time registering 
several degrees more than the temperature at which com- 
fort can be maintained during terpsichorean exercises, 
dancing went on with little pause—to the great gratification, 
it was noted, of not the juniors only among the guests, 


attention; and so between concert, dance, pictures, conversa- 
tion, and refreshments, there was not a dull moment for any 
one of those present. At the concert, the artistes were Miss 
Lucy France, Miss Florence Venning, the Chieftain 
The Chieftain Rangiuia, 
in his loose picturesque dress (which, by the way, some of 
the dancers envied), was a great attraction. We need not 
say more of the concert here than that the applause with 
which all the singers were rewarded attested the delight which 
they gave. There was an interval in the programme, for 
the grouping of the guests for a flash-light photograph. 
Afterwards, music and dancing went on gaily again; and 
it was not far short of the ‘‘ witching hour” when the Presi- 
dent and his wife bade their happy guests “ Good-night.” 


Excursion to Hastings. 


The business of the week over, the members and their 
lady friends to the nuinber of upwards of 200 visited Hastings 
on Friday. A better place on the South Coast could not 
have been chosen for the excursion this year, as there gas 
engineers had the pleasure of inspecting the new works at 
Glyne Gap of the Hastings and St. Leonards Gas Company, 
which are now in the interesting stage of approaching com- 


wards all could not fail to find enjoyment on the grand sea 
front and in the surrounding beautiful hills and scenery of 
In recent years, the Institution have been un- 


| fortunate through the elements being adverse to complete 


mendable reason for assembling would, before the week | 


was spent, cease to appeal so vigorously without recreation. 
The gas engineer is a companionable being, and so are the 
gas engineer’s wife and other members of his family; and they 
all look to the Institution to make provision accordingly. 


_of an engineer’s design and supervision. 


When one cogitates over the matter, the peculiarly varied | 


nature of the functions of the President and Council of the 


Institution is borne in upon the mind. One really shudders | 


to think what might happen to the annual meeting if now 
the President and Council declined in the future to provide 


for the lighter social side, with such a gathering together | 
_ other member who were both unfortunately indisposed. 


from all parts of the kingdom. 


Masonic. 


However, the first event which must be incidentally 
noticed has nothing to do with the Institution other than 
that the members of the “ Evening Star” Lodge again 
took this opportunity of welcoming and entertaining their 


enjoyment on the days of their excursions ; but this year 
old Sol sent down his warmest greetings. The special 
train left Victoria Station just before nine o'clock; and 
picked up additions to the party at Clapham Junction, 
East Croydon, and Lewes. The visitors included the 


| President and Mrs. Irving, the President-Elect (Mr. 


Charles Wood), and the Hon. Secretary (Mr. James W. 
Helps). The train carried the large company direct to the 
commodious ‘sidings built at the Glyne Gap Gas- Works. 
There, it was found, a platform had been constructed for 
the convenience of the visitors; and, temporary though its 
service was to be, it had been built with a solidity that told 
Flying over the 
platform were a couple of flags, lettered ‘*H. & St. L. Gas 
Company.” His Worship the Mayor of Hastings (Mr. 
Charles Eaton) honoured the visitors by his presence, as 
did also the Deputy-Mayor (Mr. B. W.H. Tree). With 


_ them were the Chairman of the Gas Company (Dr. Gray) 


and the Directors, excepting the Vice-Chairman and one 


_ The Engineer (Mr. C. E. Botley) and his Chief Assistant 


(Mr. C. F. Botley) were also present. Refreshments were 
at once served in one of the out-buildings; and, after the 


_ journey, this considerate provision was much appreciated. 


_ Assembling round the platform, Mr. C. E. Botley introduced 
the Mayor and Dr. Gray, the latter of whom expressed the 


brethren of the craft who are of the gas industry, and who — 


were assembled in London for the annual meeting. The | 
_ of the Institution and their lady friends to their new works. 


custom is one which all who were present at the Emergency 
Meeting held on Monday evening will hope will always be 
maintained. 


Reception and Dance. 


On Wednesday evening, there was a reception by the 
President and Mrs. Irving, followed by a concert and dance, 


at the Galleries of the Royal Institute of Painters in | 


Water Colours, Piccadilly. The gathering numbered nearly 


pleasure that he had, on behalf of himselt and his brother 
Directors, in welcoming such a large number of the members 


He added that later on the Mayor would welcome them 





to the town; but he could not do that very well where they 
were assembled, seeing that the gas-works were just outside 


the boundary of the borough. Most of those present, he 


believed, knew the advantage of gas-works being outside 
a town and with a railway siding of their own. 

Some of the ladies formed a party and went in search o 
more congenial views than are to be found in a gas-works; 
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View IN No. 


1 RetortT-HousE AT THE NEW GLYNE GAP WoRKS OF THE HASTINGS AND 





St. LEONARDS GAS COMPANY. 


(Photographed September, 1904.) 


This photograph was taken at the south-east end, and shows the south side of No. 1 Retort-Bench finished ready for work. 
At the end of the first bench, the coal-elevators, with the first instalment of coal-hoppers and the cross 
conveyors, can be seen ; also West’s combined stoking-machine. The large openings for the coke to 
drop to the vault below will be noted. 


but there were not a few who preferred to join the gentle- 
men in their inspection. For this purpose, the company 
was divided into parties, the first two of which were headed 
by the Engineer and the Assistant Engineer. The Glyne 
works have been the subject of two separate series of articles 
in the ‘‘JouRNAL”’—the first being published about two 
years ago, and the second last year. There are many novel 
leatures about these works, which have been designed to 
make the configuration of the site subserve working 
economy. All those points in the scheme, as well as the 
plant incorporated in the works, were so fully explained and 
described in the articles referred to that it would be going over 


the ground again to deal with them on this occasion. The 
works, too, have been fully illustrated by both drawings and 
photographs ; and those which we give to-day are merely 
supplemental of the ones already published, having been 
taken at a later date. It is learned that the expenditure on 
section 1 (and part of section 2), including the land, railway 
sidings, and trunk main, has been about £120,000. The 
area of the site is 20 acres, of which 14 acres are scheduled 
for manufacture. 

The parties proceeded along the elevated sidings; and many 
complimentary remarks were heard as to the abundance of 
the provision that has been made for the incoming and 











THE Gas CONDENSING PLANT. 


(Photographed September, 1904.) 


This plant was erected complete by Messrs. Clapham Bros., of Keighley. The base forms a tar and liquor tank, and 
overhead is a weak liquor tank, to serve the retort-house and elsewhere. The condenser can be used as two 


units of a million cubic feet per day each, and each set is reversible. 
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outgoing materials; They walked along- 
side the building (abutting on to the sidings 
lengthwise, and having the retort-house on 
the other side) which gives such generous 
coal accommodation, and underneath the 
floor of which is the water storage for the 
supply of the manufacturing requirements 
of the works. The visitors saw a railway 
truck up-ended by a ram, and its content of 
coal shot into the receiving-hopper, which 
at present feeds below (when the coal is 
not being put directly into stock) into hand 
trolleys, by means of which the coal- 
breakers and elevator hoppers on the 
opposite side of the house are fed. At the 
end of the sidings, the visitors saw the 
large traverser, and were conveyed by it 
in parties to the lift-house; and then by 
the hydraulic lift (on which is a turntable), 
which is used for raising and lowering 
railway trucks, they were safely trans- 
ported to ground-level again. There was 
little time spent in the basement of the 
retort-house ; and on ascent being made to 
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the stage-floors, the first thing that struck PART OF THE LarGE Puririer-Hovse. 


most of the visitors was the excellent light 
that Mr. Botley has secured by glazing 


(Photographed September, 1904.) 


(as seen in the first photograph) the part This is an excellent view taken on the Purifier lime-floor, looking in the direction of Bexhill, 
It illustrates the structural steel work of the Purifier-House. The purifier covers and the 


of the roof over the retort-benches. This lime-floor are seen in course of construction. It will be noticed that the latter is 
will be a healthy place for the men to of fortified concrete; the upper surface is paved with old fire-bricks from 
work in. One important advantage that the Hastings works. The roof covering has since been fixed. 


the Engineers have had on their side in 


building these works has been time ; and it is seenthateven | opposite side of the bench. The push-plate conveyors supply 
now there are only part of the eighteen beds of eight | the continuous overhead hoppers, which are of a capacity 
throughs under fire—nine of the beds being still without | equal to twenty-four hours’ requirements. The work of the 
part of their mountings. Benches, bracings, and chimney | house willbe greatly facilitated by the stoking-machines being 
are the workofthe Winstanley Speciality Company; and the | able to take coal from the hopper immediately in front of 
retort-fittings were supplied by Messrs. Newton, Chambers, | each bed. While engineers may have their little differences 
and Co. The coal plant and stoking machinery are the | of opinion on the question of details, there was no doubt that 
work of West’s Gas Improvement Company. The stoking | one and all left the retort-house filled with admiration for 
machines are of the combined drawing and charging type, | the work enclosed within its walls, and for the conspicuous 
such as was adopted for the new works of the Welling- | display of forethought which the designer of the house 
borough Gas Company, and of the working of which there | reveals in respect not only of present but future develop- 
we have been enabled to give such good account, from the | ments in working. The condensing plant (which is also 
experiences of the Engineer (Mr. J. T. Lewis). When the | illustrated), situated between No. 1 retort-house and the 
coal plant has been finished, the coal will be delivered from | site for No. 2 house, was examined; and then the block 
the waggons on to a large band conveyor, which will deliver | of buildings known as the power-house was visited; and 
into the breaker-hoppers, whence it will be raised by the pair | an inspection was made of the machinery so far installed 
of elevators and delivered on to the longitudinal push-plate | there. In the boiler-house was found one of Thompson’s 
conveyors on the near side of the house, or on to the trans- | dish-ended boilers, with Meldrum fittings; and the seatings 





verse conveyors feeding the longitudinal conveyors on the | prepared for 
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ANOTHER VIEW_OF THE STRUCTURAL WoRK IN THE PuRIFIER-HOUSE. 
(Photographed September, 1904.) 


This principally illustrates the lime-floor in course of construction, as viewed from the east end. 
At the extreme left, the top of the stairway giving access to the floor is seen, and to the 
right the end of No. 1 purifier. In the bay immediately next the purifiers, large 
trucks can be accommodated ; but at the time the photograph was taken the rails 
had not been laid. The 24-inch main inlet to No. 1 section of the purifiers 

is laid in the foreground. 





two other boilers. West’s compressed-air 
machinery was working with beautiful pre- 
cision; and Messrs. Bryan Donkin and 
Clench’s exhausters did not escape obser- 
vation. But the gas-driven electrical plant 
for lighting parts of the works and for in- 
termittent power purposes was perhaps the 
greatest attraction in these buildings. The 
extensive purifier-house was also visited; 
and three views of this taken during con- 
struction accompany this notice. Details 
concerning both the structure and the 
methods of working will be found in the 
articles published in the “ JournaL” about 
twelve months ago. At one end of the 
house, the large “ Rotary” meter which is to 
measure the gas sent away to the Hastings 
holders was observed. 

It will not be out of place here, and it 
will indicate the character of the plant so 
far installed and seen, if the names of the 
contractors are mentioned. In the first 
place, it should be said that the earthwork, 
drainage, retaining wall and abutments, 
foundations and water-tanks, brickwork 
and details, boiler chimney and settings, 
roofs, floors, and fortified concrete, car- 
penters’ and joiners’ work, &c., works 
mains and connections, and the electrical 
installations, were the substantial parts of 
the scheme executed by the Company 
direct. The contractors were :— 


Structural Iron and Steel Work: Clayton, S02, 
and Co., Samuel Cutler and Sons, Newton, 
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Chambers, and Co., Dorman, Long, and Co., 
and Measures Bros. Cast-Iron Water-Tank (over 
Boiler- House) : Barrowfield Iron- Works. Retort 
Settings and Chimney: Winstanley Speciality 
Company. Retort-Fittings: Newton, Chambers, 
and Co. Stoking Machinery and Coal Elevators 
and Conveyors: West’s Gas Improvement Com- 

y. Gas Condensing Plant: Clapham Bros. 
Boilers: John Thompson. Exhausters: Bryan 
Donkin and Clench, Ltd. Tar-Extractor: W. C. 
Holmes and Co. Purifying-Machine: C. & W. 
Walker. Scrubber-Washer: Kirkham, Hulett, and 
Chandler. Purifiers and House: Newton, Cham- 
bers, and Co. Lift for Purifier Covers and Ma- 
chinery House Cranes: Herbert Morris and 
Bastert. Valves: Bryan Donkin and Clench. 
Ltd. Works Mains: Birtley Iron-Works and 
Stanton Iron-Works. Station Meter: Rotary 
Meter Syndicate. Pumps: J. Evans and Co., 
G. &. J. Weir, F. W. Brackett and Co., and Blake- 
Knowles Steam-Pump Works. Electrical Plant: 
British Westinghouse Company, Electromotors, 
Ltd., Lancashire Dynamo and Motor Company, 
and W. T. Glover and Co. Hydraulic Equip- 
ment: John Abbott and Co. Shone Ejectors: 
Hughes and Lancaster. Weighing-Machines : 
Pooley and Son. Trunk Main to Hastings Works 
(4 miles): John Aird and Sons. Special Roof 
Glazing: W.E.RendleandCo Expanded Steel : 
The New Expanded Metal Company, Ltd. 


Having finished the inspection, the 
numerous company were photographed 
outside the new retort-house ; and imme- 
diately afterwards, the drive to Hastings 
commenced, and (the weather being glori- 
ously fine) needless to say it was greatly 
enjoyed. Through the narrow winding 
lanes running between Bexhill and Hastings, bordered some 





distance by fields, but afterwards showing the progress of | 
the builder, the imposing procession of vehicles reached | 


St. Leonards. 
into the town, past the Albert Memorial, to the Old Town 
and the Fish Market. From these poorer quarters, a cir- 
cuit was made, through some of the more charming resi- 


dential parts lying at the back of the Old Town, to the | 


Public Hall, where luncheon was served. The President 
was in the chair ; and he was supported by the Mayor { Mr. 
Charles Eaton), the Chairman of the Gas Company (Dr. 


Then along the grand sea front, branching off | 


Gray), Mr. C. E. Botley, and several other representatives | 


of the municipal government and the direction of the gas 
undertaking, as well as a number of ladies. Every seat in 
the hall was occupied, and accommodation for a few late 
comers had to be found on the stage. The lunch was an 
excellent one. 


A few toasts followed—the one succeeding ‘‘ His Majesty the King "’ 
being ‘‘ The Town and Trade of Hastings and St. Leonards.’’ The 
Junior Vice-President (Mr. W. Doig Gibb) was entrusted with this; 
and his speech—notwithstanding that he was a stranger to the place— 
showed an acuteness of observation during the drive through the town. 
Among the pertinent points in his speech was this, that the magnificent 
new gas-works which the visitors had inspected was proof to him, as a 


stranger, that the trade of Hastings could not be in a decaying con- | 


dition. While, too, the Gas Company were showing such prosperity, 


the municipal electric lighting concern, he was informed, had also | 


“turned the corner.’’ 


His Worship the Mayor responded, and said | 


how glad he and his friends of the Corporation were to join with the | 
Chairman and Directors of the Gas vege my A in welcoming the Institu- | 


tion to the town. 


alert in the conduct of their businesses. 
To the President-Elect (Mr. Charles Wood) fell the pleasure of pro- 


posing ‘‘The Hastings and St. Leonards Gas Company.” In his | 
remarks, he said that, in his early days, he visited Hastings with his | 


father, and called upon the then Engineer, who was a namesake of 
is own. On leaving the works, he remembered saying to his father 


that when he was a gas manager, he would be one in a seaside town | 
under a gas company. His idea then was that a gas engineer in a _ 
place like Hastings, Brighton, and Scarborough would have little else | 
todo but to enjoy himself as he (the speaker) then did. He was sure | 


that the visit to the Glyne Gap works that morning must have shown | ' )pos - Gi 
_ strong believer in Institutions of this kind. 


| sident thanked the Chairman and Directors for their very kind and 


them that the Chairman and Directors and the Engineers of the Com- 
pany had had—at any rate, during recent times - anything but a holiday 
ofit. The works they had seen were a credit both to the Company and 


to the Engineers. The mechanical appliances that they saw were very | 


fine indeed; and he was expressing the hope of all present that the 
Company’s business would continue to prosper, and that they would be 
fully justified in the expenditure which had been incurred. Perhaps 
Mr. Botley would pardon him for saying that he could not help think- 
ing he had added somewhat to his anxieties and responsibilities by 
combining an electricity installation with his gas-works. No doubt, 
there were reasons for it. But in the city from which he (Mr. Wood) 
came, their electric lighting experiences had been most unfortunate. 
They were one of the first Corporations to have an electric lighting 
nstallation ; and during last winter they had had explosions in their 
Streets, He coupled with the toast the names of the Chairman and 
Engineers of the Company. 





He also mentioned the friendly rivalry of gas and | 
electric lighting, and how that rivalry kept the respective suppliers 


2 
= 
; _ ae 
- ; 
{ f 
f -, 

a 

P 
é t 
‘ te 

: 





THE 24-INCH PURIFIER CONNECTIONS. 


(Photographed September, i904.) 


This is an excellent illustration of the 24-inch connections under the purifiers. The photograph 
is taken looking westwards towards Bexhill; and it will be noted that the whole of the 

connections are in sight, and are kept within the bay nearest the wall. 

sulphur clauses, the purifier connections are very complicated; and there are 


Owing to the 


no less than 33 valves on this (No. 1) section. 


On behalf of the Directors and the shareholders, Dr. Gray thanked 
those present for the kind way in which the toast had been proposed 
and received. He did not think that throughout the country it would 
be possible to find a more harmonious Company than their own. 
They were proud of their officers, who gave them every satisfaction ; 
and he believed that the Directors in turn gave the shareholders every 
satisfaction, as was testified by their re-election from time to time. He 
was pleased and proud that the Institution had selected Hastings for 
this year’s visit, and their new gas-works as an object for inspection. 
The Company were proud of these works, and believed they would 
effect considerable enconomies by them, which would be to the interests 
of both consumers and shareholders. 

Having expressed the pleasure that it had given him to receive the 
members of the Institution at the Glyne works, Mr. C. E. Botley said 
that, when the intimation was conveyed to him that it would be a very 
acceptable thing if the members could visit the new works, he first felt 
they could not show them with the full amount of pleasure and pride 
that they would otherwise have been able todo. But, after considera- 
tion, when he looked upon the fact that the preliminary trials at Glyne 
were educational not only to themselves, but to everybody else who 
was interested in these things, he thought it was a good plan to show 
people what they had done. As in all large new works, in the pre- 
liminary trials, they had found out certain defects—not in principles, 
but in details; and these they were remedying. As to Mr. Wood’s 
remarks, the question of adopting electrical power in certain portions 
of the works had great consideration ; and, if by the use of poor gas, 
they could generate electrical power for purposes of a temporary 
character cheaper than they could put down and work separate machines 
by other means, then they were justified in doing it. He felt perfectly 
confident when he said that he did not regret for one moment the step 
he had taken. He was glad to hear that the works merited the appro- 
bation of those present. They had been erected in such a manner that 
they could be easily developed. From his Chairman and Directors he 
had received the greatest assistance ; and they had given him a free 
hand. In building the works, they had done nothing in a hurry; and 
he had had the great advantage, too, of having associated with him in 
the engineering work his son and assistant. 

Then Mr. C. F. Botley was called for. After the generous acknow- 
ledgment that his father had made of his services at the Glyne works, 
he said he could only add that he had derived great pleasure from the 
visit with which they had been honoured that day. He also expressed 
his great appreciation of the confidence shown in him by the Board and 
by his father. Touching upon the question of the adoption of electri- 
city on the works, he said it was only used for intermittent power pur- 
poses. From tests that had been made, it would be quite out of the 
question for continuous use. 

The last toast was ‘‘ The Institution of Gas Engineers,’’ which in 
happy terms was proposed by Dr. Gray, who expressed himself a 
In his response, the Pre- 


cordial reception of the Institution. The Institution, he might say, 
was a body that contained all the technical officers of the gas under- 
takings in the United Kingdom; and therefore he thought it could 
claim to be representative of the gas industry generally—at any rate, it 
was the only organized representation of the gas industry that existed. 
Of course, the gas industry was dependent to a large extent for its 
policy, guidance, and control upon the ability of their Directors and 
Committees. And yet he thought they, as engineers, might say that 
to a very large extent the success of the industry must devolve wees 
the shoulders of the technical officers. In saying this, he should like 
to point out how very great a responsibility that was, because the pro- 
fession of a gas engineer had a very wide area, and embraced the tech- 
nical, the physical, and the commercial work. Without a considerable 


knowledge of the whole of these branches, it would be impossible for 
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them, as technical officers, to advise the various undertakings with 
which they were connected. He then referred to the work of the 
Institution ; and concluded by saying that it was fulfilling an impor- 
tant and useful function in the great and wealtby gas industry. 


The afternoon was variously spent by the visitors. Some 
went to inspect the old gas-works and offices ; and those who 
did so found a large amount of interest in ascertaining how, 


exercise of ingenuity, carried on such extensive manufactur- 
ing’ operations there. Others distributed themselves about 
the town—on the parade, the pier, in the park, and several 
went on to the East and West Hills, from which they ob- 
tained some magnificent land and sea views. 





| Mr. H. E. Jones also thought it would be well for Mr. 
| Carr to say at once anything he wished. 

The PresipEnT said if this were the general feeling, he 
should give Mr. Carr and anyone who shared his views the 
fullest opportunity of expressing them. 

Mr. Carr said he failed to understand what the President 


| had said about giving the members the fullest opportuni 
under such crowded conditions, the Engineer had,. by the | <a, PPOrnuany 


of discussing any proposed action, because it was usual to 
give notice of any proposed resolution, and he was not aware 
that any such notice had been given. 

The PRESIDENT said it was impossible to give notice of a 
resolution on a matter which was only made public while 


_ the Institution was in session last year. The only way of 


At 5.30, tea was served in the Public Hall; and at seven | 


o’clock the special train left Hastings—Mr. C. E. Botley 
and Mr. C. F. Botley being there to bid adieu to their 
visitors. The thanks accorded to them and to their Chair- 
man, both personally and at the luncheon, were richly de- 


served, for their energy in looking after the visitors during | 
the day, from reception to departure, could not possibly have | 


been exceeded. Victoria Station was reached shortly after 
nine o'clock; and there and then ended another annual meet- 
ing, which has left a splendid record for the pages of the 
Institution’s history. 


i 
——— 


GENERAL REPORT. 


—— 





The Annual General Meeting of the Institution was held 
on Tuesday, Wednesday, and Thursday at the Institution 
of Mechanical Engineers, Storey’s Gate, Westminster— 
Mr. Danie Irvinc, M.Inst.C.E., President, in the chair. 


Confirmation of Minutes. 


On the motion of Mr. H. E. Jones, seconded by Mr. H. 
TownsEND (Wakefield), the minutes of the last meeting 
were taken as read. 


Appointment of Scrutineers. 


Mr. J. W. Turner (Mirfield) and Mr. H. Kendrick (Stret- | it a decidedly retrograde movement. 


ford) were appointed Scrutineers of the ballot-papers. 
The Annual Report.—The Gas-Testing Question. 
[See ‘‘ JouRNAL,’’ May 23, p. 498.] 


Mr. Isaac Carr (Widnes) moved that the annual report 
be taken as read, all the members having had a copy. 

The PREsIDENT thought that it would be better for the 
Secretary to read a summary of the report; and this was 
accordingly done. 

The PREsIDENT moved, and Mr. H. E. Jones seconded, 
the adoption of the report. 

Mr. Isaac Carr said he desired to offer a word or two, 
before the report was accepted, with regard to the portion 
relating to the memorial of the Council to the Board of 
Trade. It seemed to him the Council had taken a good 
deal upon themselves in this matter—more than any pre- 
vious Council had done. He thought every member of the 
Institution was entitled to an opportunity for expressing his 
views on so important a matter as this. At the conclusion 
of last year’s proceedings, without any notice, the question 
was brought before the meeting in an informal manner, and 
a vote was taken ; and subsequently, at another meeting, at 
the International Gas Exhibition at Earl’s Court, the matter 
was again brought forward without notice, and another 
unanimous vote taken. 


consulting the members was to bring it before them at the 
meeting. Unfortunately, Mr. Carr was not present; but it 
was impossible to give notice beforehand. The only course 
open to the Council was to submit the question to the meet- 
ing then in session. 

Mr. Carr said he did not entirely agree with this state. 
ment; and, at any rate, it did not apply to the second meet- 
ing held at the exhibition. There was ample time to have 


_ notified the members that the question was again going tobe 
_ discussed; and if he had had such a notice he should have 


| availed himself of it. 


What he objected to in the report was 


| the paragraph which set forth that steps were being taken to 
| lay before the Committee of the House of Lords the strongest 
_ possible representations of the injustice that would be done 


_ all knew that this was really about 13-candle gas. 


to the gas industry generally should the rate of consumption 
of 5 cubic feet per hour during testing, as recommended 
by the Departmental Committee of the Board of Trade, be 
adopted. He thought the sanction of the members ought to 
have been obtained before so important a matter had gone 
forth as representing their views. Personally, he regretted 
any departure from the standard method of testing gas, as it 
would give rise to much conflict of opinion, and great diff- 
culty in understanding the relation of different gases. They 
all of them knew—if they did not, they ought to—what these 
proposals meant. They meant giving an advantage in the 


_ photometer-room, with a low-grade gas, which was not par- 
_ ticipated in by the consumer. 


It was all on the side of the 
company at the expense of the consumer ; and he considered 
The object of the 
Institution was to preserve and improve the gas industry ; 
but measures of this description would, in his opinion, lead 
to the undoing of it. There was one large Metropolitan 
Company supplying what passed for 14-candle gas ; but they 
Another 
Company sought power to reduce their standard from 15 to 
13 candles ; and the latter was to be estimated by the new 
method of testing. What did this mean to the consumer ? 
It appeared to be a reduction of 2 candles; but in reality it 
would bea reduction of 5candles. (No, no.) These figures 


| were capable of verification ; and he was prepared to justify 
them. With the old 15-candle gas, the flat-flame consumer 


_ and fires, the reduction was 15 per cent. 


On these two unanimous but | 


informal votes the Council had taken upon themselves to | 


transmit the memorial to the Board of Trade. He might 
perhaps stand alone, but he disagreed absolutely with the 
view put forward in the memorial; and he desired to point 
out why he did so. He did not know whether this was the 
right time to raise the question, or whether any opportunity 
would occur later. If so, he would reserve his remarks 
until then. 

The PresiDEnT said another opportunity would occur for 
discussing the question; but he thought it would be just 
as well, as Mr. Carr had raised it, for him to deal with it 
at once. The Council had never missed an opportunity of 
putting their action fully before the members, and always 
desired their support in any action they might take. They 
would welcome the fullest discussion of their action and the 
recommendations they had made to the Board of Trade; 
and he was quite prepared to justify them. 





would get an efficiency of 2°5 candles per cubic foot ; with 
the alleged 13-candle gas, the efficiency with the best avail- 
able flat-flame burner was only 1°5 candles per cubic foot. 
The reduction in calorific value he found to be 20 per cent. 
A test with an incandescent mantle resulted in a lowering of 
the duty by 22 per cent.; and with gas-engines, gas-stoves, 
Against this dis- 
advantage, all the consumer got was the paltry reduction of 
1d. per 1000 cubic feet in price. The flat-flame consumer, 
to obtain the same light with the new gas, would have to burn 
1400 instead of 1000 cubic feet, which would cost him Is. 
more ; and users of incandescent burners, gas-engines, &c., 
would be from 44d. to 54d. to the bad. The present was 
not the time to discuss the policy of making high or low 
grade gas; but this was a question for the consumer. Their 
competitors were very active and zealous ; and if they wanted 
to maintain and improve their business, the only way was 
to supply a really genuine article, and distinguish between 4 
genuine and a spurious one. The point he wished to put 
before the meeting was his estimate in figures of what the 
proposed change in the method of testing meant. These 
figures were capable of verification. He had taken every 
possible care to get them correct ; and unless they could be 
proved to be erroneous, they clearly showed that the proposed 
change would give an advantage to the supplier at the ex- 
pense of the consumer. 

Mr. E. ALLEN (Liverpool) said he did not desire in any 
way to criticize the Council in an unfriendly manner, but he 
did not think their action at the last meeting had tended to 


' the advantage of the whole gas industry. The Counciland 
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President had acted with great zeal and promptitude, and | 


with the best possible intentions; but it appeared to him, 
reading the account of the proceedings, at which he was 
not present, there was a slight condition of hysteria at that 
meeting. The Departmental Committee consisted of men 
of undoubted ability and impartiality, and they had to deal 
with a matter of very great importance, both to the public 
and the gas industry. They sat many days and had before 
them all available evidence given in the most masterly 
manner by Sir George Livesey, Mr. Carpenter, and other 
members of the profession. At the end of a most thorough 
inquiry, they issued a report. If there was one thing more 
prominent than another in the evidence of their honourable 
friends, it was their anxiety to get the burden of sulphur 
testing off their shoulders; and in their report the Commit- 
tee recommended that this should be removed. He was 
astonished to find that, at the meeting held in London, in- 
stead of a regular Te Deum of rejoicing over this matter, 





of restrictions which had already crippled it too long; and 
they wanted to keep the supply of gas pure, and also to be 
scientific. It was not scientific to suggest that because the 
uniform was made of cloth ofa certain pattern, with so many 
buttons, that they should give the same quantity of cloth 
and the same number of buttons to the small drummer boy as 
to the 6-foot drum-major. This was the whole fallacy of the 
thing, put in colloquial fashion. He hoped the Institution 
would not be led by all this talk about want of notice and 
formality. If they had been going to alter their constitution, 
to vary the rules, or to affect the liberty and the rights of a 
single individual by the expression of opinion conveyed in 
the resolution, he would have been the last to move it; but 
they were going simply to give a straight answer to the 
blunder which existed in the report of the Departmental 
Committee—a blunder which he was sorry to see, as he 


_ could not think how it could have been allowed to pass, 
' considering the position of some of the gentlemen who sat 


there was but a very slight reference to what they had | 
gained; while a strong protest was made against a nominal | 


grievance. ‘he Committee did not propose to increase the 
illuminating power, but simply to alter the mode of testing 
the gas, sO that they might have one standard burner, and 
that all the tests, from 12-candle to 16-candle gas, should be 
carried out in one particular way. Surely this was not a 
matter to get excited about. The craft was not in danger, 
and he did not think it was wise to make so much of this 
small matter, saying that the burner referred to was not a 
practical one. After all, the question between the Com- 
mittee and themselves was, What were they going to give 
them for the purpose of illumination and for heating and 
power? It was a matter to be carefully gone into; and he 
trusted there would be no delay about it. But he hoped 
their friends in London would look at the matter dispas- 
sionately, and consider it from the consumers’ point of view, 
as well as from that of the owners of gas undertakings. 
He thought that the Institution should recognize the able 
labours of the Committee, and express its appreciation of 
the great relief given to the industry by the removal of the 
sulphur clauses. He might say that he was not at all aware 
that Mr. Carr was going to raise this question. 

Mr. H. E. Jones said it was evidently the impression of 
the last speaker that a flat-flame burner was a proper one 
with which to test gas; and some of Mr. Carr’s remarks 
went in the same direction. But he (Mr. Jones) thought 
this idea must be founded on the notion of the last speaker 
that everybody could supply 20-candle gas because he could, 
which would burn well in a flat-flame burner. But if they 
were going to use flat-flame burners, they must revolu- 
tionize the whole system of photometers, because argand 
burners were always used on the photometer with gas of 
the character that was generally made. As the mover of 
the resolution at the meeting last year, he took the fullest 
responsibility for it. All the Council had done was abso- 
lutely legal, as they would be able to show, if necessary. If 
the Institution were a scientific one, as he hoped it would 
always aim to be, and if, through some miscarriage, there 
was going to be perpetrated an unscientific system of testing 
gas in London—and one which would no doubt extend to 
the country, because, if they looked at the Acts of Parlia- 
ment, they would find that in nearly all cases the gas was 
tested with a No. 1 ‘*London” argand, as this system 
started in London—he should have considered that he had 
failed in his duty if, sitting in the chair, and having heard 
the news that the Departmental Committee, who went right 
in a large degree, had gone wrong in one essential matter, 
and knowing that the Institution assembled only oncea year, 
he had lost that opportunity of eliciting an expression of 
opinion by all the gentlemen present that in that particular 
the Committee had gone utterly wrong. Itseemed from the 
evidence that the Committee desired uniform testing. But 
what did one understand by “uniform.” If they looked at 
a body of soldiers in the park or at the equipment of gas for 
the purpose of illumination, it was a uniform application of 
something. What was the uniform of soldiers? A certain 
amount of cloth, a certain number of buttons, and a certain 
quantity of braid—all of a pattern. But the suggestion of 
the London County Council in regard to gas was that they 
Should serve out toa drummer boy the same amount of cloth, 
the same number of buttons, and the same quantity of braid 
as they put on a 6-foot pioneer of the regiment. They did 
not all live with the cannel fields of Lancashire at their back 
door. They wanted to liberate the gas industry from a lot 











on the Committee. 

Mr. G. Hetps (Nuneaton) said he looked at the matter 
from a very different point of view from that taken by Mr. 
Carr. One thing which occurred to him about it was of 
great importance to the question. He rather took exception 
to the recommendations of the Council, because, to his 
mind, they were 25 or 50 years behind the times. They 
were not at all up-to-date; and he should be very interested 
to hear the views of other engineers on the subject. It was 
not of any use to give the figures as to the values of various 
gases, because the gas of thirty years ago was not known 
now. They were not, or only a very few of them were, 
supplying “straight” gas to-day. All the circumstances 
had altered; and the whole question required to be most care- 
fully gone into and sifted. To him, that a recommendation 
should go forth from the Council in 1905 asking that gas 
should be tested in an argand burner under any circum- 
stances, was, with all respect, absurd. Which of their 
consumers used an argand and which a flat-flame burner ? 
Surely, if they used an incandescent burner, they did not 
require to test the gas for this burner in an argand. He 
could conceive of gas being sent out, and being of equal 
illuminating power, varying in calorific power, under the 
test suggested by the Council, from 15 to 20 percent. If 
this was the case, the recommendation must be wrong. It 
also seemed to him that if such a recommendation was to 
be put forward, it made the industry the laughing-stock of 
at least the thinking community. It must be looked upon 
by the modern gas man, to say nothing of a gas engineer, 
either as a weak attempt to hoodwink Parliament and the 
consumers, or as a demonstration of ignorance. He said 
this with all respect, though he spoke hotly because he felt 
hotly on the subject. The Institution came somewhat in 
danger of attempting to do too much. They had all kinds 
of papers and discussions year by year, and what was the 
result? What did they do last year, and what would they 
do now? There were several papers down for discussion, 
but the whole of them were not of half the importance of 
the question of illuminating power; and he thought they 
would have done well to devote all the time at their disposal 
to a consideration of this matter. He must apologize for 
having the audacity to make these remarks—coming, as 
he did, from Nuneaton ; but he would point out that the 
opinion of the Provinces would be as a feeder to the main 
body, whether it were the London Metropolis or that to 
which he preferred to belong—the Metropolis of the Mid- 
lands, Birmingham. He begged to move, as an amend- 


' ment to the portion of the report under discussion—* That 


recommendations 1 to 3 be not accepted by the meeting, but 
that the Council be asked to reconsider the matter, with a 
view to applying to Parliament to revise the standard of 
gas-testing altogether ; and to adopt such a standard as 
would represent the true genuine value of gas to be sup- 
plied, whether for incandescent lighting, heating, or power 
purposes.” 

Mr. W. Harpie (North Shields) said he had no idea, when 
coming to the meeting, that this subject was likely to be 
brought up in any way; otherwise he thought it would have 
been easy to bring figures and facts to oppose the statements 
made that morning as to the value of the methods Mr. Carr 
had criticized. He sincerely hoped the members would 
support the Council in the action they had taken, as, in his 
opinion, they were going upon the only scientific and proper 
basis. He might mention that he had in his own district 


| just reduced the illuminating power of the gas from 16 to 
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14 candles ; and he could emphatically declare that the con- 
sumers had not suffered one iota, but had benefited. It was 
not necessary for the calorific value of gas to depend on the 


illuminating power; and it was the calorific value much 








_ Since the matter had been investigated, a great deal had 


more than the illuminating power in the flat-flame burner | 


that they had to deal with. He therefore hoped the meeting 
would support the Council. 


Mr. T. Canninc (Newport) thought the amendment was | 


too sweeping, and that the Council had, under the circum- 


stances, done the best they could. He believed the real | 


matter in dispute was this: Were they entitled, as manufac- 


turers of gas, to have the best possible means employed | 


in order to ascertain its value, and, if there was any 
advantage to be given, should they have it? This was 


_ cial Companies. 


no new question; for he found, in looking over their pro- , 
ceedings in the past, that in the year 1866 the following | 
words were addressed on a similar occasion to that on which | 


they were now assembled : 


Another question has also arisen, and that is with regard to the 


admeasurement of the illuminating — of gas. It is contended, on | 
al 


the one hand, that a standard—a false standard, in fact—should be 


adopted, simply because it is the standard said to be in use some years | 


ago. On the other hand, it is contended, and I think with greater 
force and reason, that the illuminating power ought to be found as 
accurately as possible—viz , that, whatever quantity of illuminating 


power is capab-e of being developed from the gas, the measurement of 


that quantity the manufacturers and deliverers of the article ought to 
have the benefit of. 
that opinion quite irrespective of that other question as to what ought 
to be the minimum illuminating power of the gas delivered to the 
public. I contend that—and I mention my contention simply as a 
matter for your discussion, and not because I have any very strong 


I confess that I am of that opinion, and I am of 


been discovered ; and he thought that if Mr. Carr possesseq 
all the information at their disposal, he would change his 
views. He had said that in one case there was a loss of 40 
per cent. in light as the consumers would get it, and that 
they would be very large losers by the alteration. This 
was the point he (Sir George) wished to contradict. He 
thanked Mr. Hardie for what he said; and his testimony 
was in accord with that of everyone else who had had ex. 
perience in reducing the illuminating power of gas. The 
consumers had suffered no loss whatever. He could say the 
same with regard to the South Metropolitan and Commer. 
The reduction of 2 candles did not result 
in the consumers having to burn more gas, for he believed 
they burnt less; and he was quite certain that in neither of 
these two Companies—the South Suburban or the South 
Metropolitan—had there been any corresponding increase 
of consumption as a result of the reduction in illuminating 
power. As their late lamented friend Mr. Foulis had said, 
the consumers did not burn more gas, and there were not 
more complaints. The consumption did not increase; and 
therefore, so far from the consumers being at a disadvantage, 
they really derived a benefit from the lowering of the illu- 
minating power, because they had the benefit of a reduction 
in price. This was the point he wished to make, and it was 
the one that was now before the House of Lords. What 
they wanted was means of finding out what was the best 


_ illuminating power of gas, not to derive a false impression 


individual views upon the subject—as in the case of the Excise, if by | 


any means the Government can find a larger quantity of alcohol ina | 


_ had to pay a gas bill, he could only say he appreciated the 


bottle of wine, as we know they now endeavour to do, for the purpose 
of levying a certain duty upon it, they are perfectly justified in ascer- 
taining that quantity by the best means they can employ; so, in the 


case of gas, we have a right to ascertain by the best means in our | 


— the utmost amount of illuminating power that can he educed 
rom it. 


Those words were used by Mr. Thomas Hawksley, when 
President of the British Association of Gas Managers, in 
1866; and his contention was as fresh to-day as it was 
then—namely, that the Government should always, when 
testing for the purpose of Excise, employ the method best 
calculated to bring out the inherent quality of the article 
they were testing—if it were wine, to bring out the full per- 
centage of alcohol in it. Irrespective of the discussion that 
had been raised, he thought it was a question which was on 
a much higher platform, and that they should demand that 
the best possible means known to science should be employed 
to test gas for the things it contained. He did not quarrel 
with any of the gentlemen who had spoken that day; but he 
was in favour of the action of the Council, because, in his 
view, they had been endeavouring to bring out that opinion, 
and to sustain it. 

Sir GeorcE Livesey said he had not intended to intervene 
in this discussion, but he was told that it would be rather 
unfortunate if he did not, especially after the attack made by 
Mr. Carr on the action of the South Metropolitan Company, 
and his statement that the consumers were being robbed— 
for that was what it came to. He would first thank Mr. 
Canning for what he had said, and he had only one word 
to add—that gas should be tested in the best way, provided 
it could be so used by the consumer. This was the condi- 








tion laid down in the Act of 1868, which required a test | 


burner to be prescribed. That burner was to be one which 
should develop the highest illuminating power from the gas, 
and be suitable for use by the consumer. At that date, the 
argand was the best for burning gas; and the Referees pre- 
scribed it in accordance with those regulations. Coming to 
the main point, Mr. Carr stated that the reduction of the 
illuminating power by a great Metropolitan Company—and 
everybody knew which Company that was—from 16 to 14 
candles had the effect on the consumers of reducing their 
light by much more than 2 candles—namely, 40 per cent. 

Mr. Carr said he alluded to the South Metropolitan Com- 
pany supplying 13-candle gas; and his other remarks, when 
he spoke of 40 per cent., referred to the proposal of the 
South Suburban Gas Company, and not the South Metro- 
politan Company. 

Sir GeorGE Livesey said really Mr. Carr was talking 
about things he did not understand. This was not to be 
wondered at, for none of them—none of his friends at any 
rate—understood this matter six months ago as they did 
now. Mr. Hunt was the first to propound the true doctrine. 








by using impfoper means. 
Mr. A. W. Onstow (Woolwich) remarked that, as a con- 
sumer in one of the Southern Gas Companies’ districts who 


reduction in price, and did not feel the great defect from 
which one gentleman seemed to think he suffered. The 
lowering of the illuminating power was certainly not notice- 
able. He had no interest whatever in the Company whose 
gas he was burning; but he thought it was only right, asa 
consumer, to say that he appreciated the change in price. 
If it was brought down still more, they would be all the 
better pleased. He thought the question of the candle 
power of gas was being threshed out a little too much, and 
if they gave their attention to its heat units it would be 
better, considering the great prevalence of incandescent 
lighting. . 

Mr. ALex. Witson (Glasgow) expressed his intention of 
supporting the action of the Council. They were not asking 
for any new standard, but that the standard should be 
employed in a fair and proper manner. One speaker had 
referred to the standard getting the best value from the 
gas; but they did not ask that. They asked that not only 
the London Gas Companies but others employing the same 
standard should use it in a fair way, so that everybody 
testing gas with it might produce comparable results. In 
the method proposed by the Departmental Committee, could 


_ anybody say that a 5-feet flame would be the fair way of 


using the burner ? 

The amendment was then put and lost, only four hands 
being held up in its favour. 

The PresipENT, in putting the resolution approving of 
the report, remarked that, so far as the legality of the action 
of the Council was concerned, there could be no doubt 
whatever about it; but he thought this had been already 
admitted by Mr. Carr. They were perfectly within their con- 
stitution and their Articles of Association. 

The resolution was then put, and carried with only three 
dissentients. 


The Birmingham Medal. 


The PresipENT said he had now the very pleasing duty 
of presenting the Birmingham Medal to their esteemed and 
popular Honorary Secretary, Mr. James W. Helps. It was 
not necessary to say much in presenting the medal. The 
services rendered by Mr. Helps had been lifelong. Ever 
since he used to devote his energies to the pursuit of cricket 
and football, which he did with great success, he seemed to 
have given up his life entirely to the gas industry and its 
organization. The great services he had rendered were best 
known to those in immediate contact with him ; and though 
they might have had Presidents who would have presented 
the medal in more eloquent language, there could not be 
one who did it with greater pleasure. It was a token of the 
members’ appreciation of the services rendered by Mr. Helps 
to the various Institutions, in the amalgamation of the 
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Institutions, and in the promotion and carrying out of the 
magnificent International Gas Exhibition of last year. On 
behalf of the Council and of the Institution, he had the 
greatest pleasure in presenting this beautiful medal ; and 
he trusted Mr. Helps might be long spared to treasure it, 
and to hand it down to his sons. 

Mr. J. W. HE ps said he need hardly tell the members 
how difficult it was for him to find words to convey to 
them his intense appreciation of the great honour they had 
conferred upon him. If anyone had told him some two or 
three months ago that such a thing was possible, he should 
have utterly scouted the idea; and when, about six weeks 
or two months since, he was asked to withdraw for a 
moment from a Council meeting, and on his return was 
told that he was recommended for this honour, he was per- 
fectly dumbfounded. He could not help thinking that in 
conferring the medal the Council and its members had very 
generously interpreted the regulations governing its bestowal. 
He need not repeat them, but he did feel that they had been 
very generously interpreted. He was not conceited enough 
to think he had ever done anything which would qualify 
him as a recipient of the medal, in the same way that those 
who had received it on former occasions had done. Refer- 
ence had been made to what the President had called his 
“devotion to the gas industry” ever since his connection 
with it. He would accept that statement, because he had 
through life always believed in the profession ; and in what- 
ever tasks he had undertaken, he had always stfficient con- 
ceit to believe that he could accomplish them, provided they 
were for the benefit of the industry he loved so well. He 
might say that the proceedings that morning might be some- 
thing in the way of encouragement to the younger members, 
for these young men, he felt sure, had a certain amount of 
ambition, and possibly they felt at times that they had very 
little chance of coming to the front. They would not, per- 
haps, carry out great works such as would entitle them to 
secure the recognition due to some of their professional 
brethren; but what had been done that morning showed 
them that enthusiasm and faith even in small things, when 
they were carried out, might reap hearty recognition such 
as that he was receiving. He did feel that it was a great 
encouragement to such members; and he sincerely hoped 
it would produce the result he had mentioned. He need 
hardly say that he appreciated most thoroughly the bestowal 
of the medal. He valued it, and should always do so; and 
he should look back to that day as the most honoured of his 
life. He felt that his sons, both of them, who were following 
the profession of gas engineering, would look on this medal 
with equal feelings of gratification to those with which he 
received it. 


The London Medal. 


The PRESIDENT said the London Gold Medal, endowed 
by his predecessor in the chair (Mr. H. E. Jones), had been 
awarded by the Council to Professor Unwin, for his paper 





on “The Flow of Gas in Mains and Distribution of Gas at | 


High Pressure;” and, in presenting it, he had only to say 
how very much the Institution appreciated the distinguished 
services the Professor had rendered. 


Professor Unwin said that he was extremely sensible of | 


the honour the Institution had done him; and he hoped 
the medal might long be an incentive to the production of 
research work tending to the advancement of this very 
important industry. 


The Institution’s Medals. 


The PresipENT said that he had to award the Silver 
Medal to Mr. J. Ferguson Bell, for his paper on the “ Appli- 
cation of De Brouwer’s Stoking Machine.” He said that 
it Was a great pleasure to the Council to entertain Mr. De 
Brouwer at the International Exhibition; and he trusted that 
the promises which were held out in Mr. Bell’s paper would 
be fully realized. 

Mr. J. Fercuson BeExt, in acknowledging the honour, 
said he felt sure that the award was due not so much to the 
excellence of the paper as it was to the excellence of the 
machine which it described, It was doing very good work ; 
and it had been the means of stimulating further advance 
In stoking machinery. 
in he Presipent then presented the Bronze Medal to Dr. 

arold G. Colman, for his paper on “ Condensation.” 
Dr, Cotman briefly acknowledged the presentation. 





President’s Address. 
The PRESIDENT then delivered his Inaugural Address, 
which was given in the “ JouRNAL” last week (p. 561). 


Mr. A. F. Browne (London) said he rose to discharge 
a very pleasing duty, which he was quite sure many gentle- 
men present would be anxious to do—namely, to move the 
passing of a hearty vote of thanks to the President for his 
address, which they would all feel he thoroughly deserved. 
The address was anything but conventional, for it showed 
great individuality. He had for some time past known that 
Mr. Irving was one who looked behind the scenes and got 
to the bottom of things; but even his most intimate friends 
could hardly believe him capable of such an effort on 
statistical lines as his address showed. The industry which 
had enabled him to carry this out must have been very 
great; and, considering the anxious year he had had to 
pass, he wondered how he had found time to carry through 
this work. The address was full of light and shade, which 
bore witness to the philosophy which was highly character- 
istic of him as a man of business and as a gas engineer. 
He was sure the more time they gave to its mastery the 
more they would feel that they had had placed before them 
a most valuable document which would be of great use in 
the future, whether they were statisticians or not. 

Mr. G. C. Trewsy (London), in seconding the vote of 
thanks, said that the address had been very interesting to 
listen to; but when they had it before them, with all the 
diagrams, it would well repay careful study. 

Sir GrorGcE Livesey said that the President had been 
very complimentary to London Gas Companies, and perhaps 
more so than they deserved; but he had omitted one im- 
portant fact, owing, probably, to his great modesty. One 
of the most important innovations of late years with regard 
to gas regulation was brought about by the Bristol Gas Com- 
pany in 1891, when they introduced the system of the con- 
version of 10 per cent. stock into a double amount of 5 per 
cent. stock—an act of justice and wisdom which had been 
largely followed. 

The vote of thanks having been carried unanimously, 

The PresIDENT said he felt very much obliged for this 
kindness; but he would feel greater satisfaction in knowing 
that he had got it over. If time had not been so limited, he 
should have liked to say something about the presidential 
work, and to give them some good advice as to the appoint- 
ment of Presidents in the future. He felt that the Institu- 
tion required the services of a President who had a great 
deal more leisure than the Engineer of the Bristol Gas 
Company ever had. In fact, the demands of the Institution 
seemed to be growing at such a rate that he thought they 
would have to have a President set apart entirely to look 
after its work and that of the industry generally. If that 
were ever done, he hoped the President would be well paid. 


Proposed Establishment of an Investigation Fund. 


The Hon. Secretary (Mr. J. W. Helps) read the follow- 
ing report :— 


In December of last year, Mr. Charles Carpenter addressed 
to the Secretary of the Institution a letter, of which the 
following is a copy :— 


SoutTH METROPOLITAN GAs COMPANY. 
709, Old Kent Road, S.E., Dec. 15, 1904. 
Walter T. Dunn, Esq., 
Secretary, The Institution of Gas Engineers, 
39, Victoria Street, Westminster. 


Dear Sir,—The question of the influence on health of lighting 
and warming by means of gas, but especially the former, not 
unfrequently comes before the supplier of gas in the form of a bad 
testimonial from medical men. Speaking from my own knowledge, 
I believe gas lighting is more healthy and hygienic than lighting 
by electricity ; but my opinion can, of course, be worth but little 
against that of a medical man. I make the suggestion that the 
hygienic effect of gas lighting is one which should be probably 
thrashed out by a Scientific and Medical Committee working in 
conjunction with the members of your Council, who are, it appears 
to me, the proper authority to take it up. I shall be glad if you 
will lay this letter before your Council at its next meeting.— Yours 


faithfully, (Signed) CuarLes CARPENTER, 


Chief Engineer. 


The matter was referred to a Special Sub-Committee 
previously appointed to deal with such matters, the members 
of which, after careful consideration, decided that, although 
they deeply appreciated the importance of the suggested 
investigation, the result of which they believed would 
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doubtless prove the truth of Mr. Carpenter’s contention, yet 
they were of opinion that it would be useless to recommend 
to the Council that the necessary steps in the direction indi- 
cated should be taken, inasmuch as the funds at the disposal 
of the Institution would prove totally insufficient to meet the 
expense that would have to be incurred; and they agreed 
that other useful suggestions had from time to time for 
similar reasons suffered the same fate. The Committee, 
therefore, confined their attention to the discussion of certain 


suggestions made as to the surest means of securing to the | 


Institution an annual income which could be devoted to the 
purposes of investigation generally; and it was finally 
decided that the Honorary Secretary should draw up a 
report on the subject, to be submitted to the members at the 
annual general meeting. 
resolution that I have the pleasure to present for your 
consideration the following statements and suggestions. 
There are, I think, but few of our members who will deny 
that, when “amalgamation” took place, they entertained 
the lively hope that, under the improved conditions, the 














It is in accordance with this | 


united body would “be strong enough and wealthy enough | 
| viz., lack of funds. 


to be capable of carrying out more useful and more impor- 
tant work than has so far been achieved.” 

The time has now undoubtedly arrived when a great effort 
should be made to prove that the endeavours of those who 
strove to bring about reunion were not devoted to an un- 
worthy and unprofitable cause. I firmly believe that every 
member of our Institution is not only willing but anxious 
to assist the Council by every means in his power to carry 
out any scheme having for its object the thorough inves- 
tig&tion of such matters of importance to the industry as 
require elucidation or settlement, and which cannot fairly 
be described as being the particular concern of any indi- 
vidual gas undertaking. 

It will, I think, be sufficient if I instance one or two 
matters which can be reasonably included within the scope 
of such special investigations. 

I may mention first the subject referred to in Mr. Car- 
penter's letter. It is impossible to overrate the importance 
of any inquiry likely to result in the disproval of what is, I 
fear, a too generally accepted idea, that apartments lighted 
by gas are less healthy to live in than those lighted by rival 
illuminants, and to show that chambers warmed by properly 
constructed and suitably fitted gas-heating fires and stoves 














should not for that reason be viewed with suspicion from | 


the hygienic standpoint. 

If a favourable decision on these points could be arrived at 
once for all by a disinterested tribunal of independent, scien- 
tific, and medical experts, what an enormous impetus would 
be given to the use of gas for the*purposes indicated. 

Up to the present time, so little has been done in the 
direction I have mentioned, that I fear there are many who 
would be prone to express a doubt as to the policy of in- 
viting such an inquiry. I am, however, justified in saying 


that what has so far been done promises results of a dis- | 


tinctly hopeful character. 

As a second point, may I instance the naphthalene diff- 
culty? It is true that this subject has for some time past 
engaged the attention of the Southern District Association 
of Gas Engineers and Managers. Their efforts, I am glad 
to say, have not been entirely unattended with useful re- 
sults; and, having gone so far, it is but natural that they 
should be anxious to bring their researches to a successful 
issue. I believe, however, that the above-mentioned Asso- 
ciation would be the first to acknowledge that the conduct 
of such an investigation should be the work of the Institu- 
tion of Gas Engineers rather than of a District Association 
now happily affiliated with it. 

The members of this Association in the first place entered 
upon the inquiry—the great importance of which they ap- 
preciated—simply because the two larger and more repre- 
sentative bodies then existing were neither of them appa- 
rently in a position to undertake the work. I venture to 
say that if the Institution were to succeed in acquiring the 
necessary funds, and expressed itself anxious to proceed 
with the inquiry, the Southern District Association would 
not only hand over the matter to them, but would willingly 
place at their disposal whatever information they may have 
acquired during its progress. 

Another point to which I may allude is the importance 
of gaining the very fullest and most accurate information 
regarding the condition and progress of any likely com- 
petitor in the supply of light, heat, or power. The know- 














ledge which would accrue through such investigations 
would be of paramount interest, and could not fail to stimy. 
late those connected with the gas industry in their efforts to 
cope with and surpass their rivals. 

In this connection, I may instance the suction producer 
as a type of the competitor to which I allude. May I also 
refer to the importance of the careful and watchful investj. 
gations of the standards of light, and other standard appa. 
ratus by means of which the supply of gas is regulated and 
controlled by the constituted authorities? And, finally, | 
venture to draw your attention to the importance of care. 
fully noting and investigating matters of scientific and prac- 
tical interest in conjunction with our professional brethren 
in foreign countries. 

I trust I have said enough to demonstrate that there js 
plenty of useful work to be undertaken by what I may call 
the ‘Intelligence Department” of our Institution, of a 
character which should result in immense benefit to our 
industry. 

What then stands in the way of such work being under- 
taken? [can only think of one answer to this question— 


With the exception of about £74 subscribed annually by 
some 33 gas undertakings (the result I believe of an appeal 
made by the late Gas Institute some years ago, and which 
I think I am right in saying was intended to be devoted to 
research purposes), all available revenue is derived from the 
subscriptions of the members themselves; and this provides 
a sum hardly sufficient to cover the ordinary expenses of 
administration. How then can an annual revenue be assured 
to the Institution sufficient to permit of such investigations 
as I have alluded to being dealt with ? 

It seems to me manifestly unfair to suggest that such a 
revenue should be provided by subscriptions or donations 
from the members themselves. Surely those who would 
reap the benefit of the successful investigation of matters 
upon which the success of our industry so largely depends, 
are those who look forward to receive in the shape of divi- 
dends the interest on the capital they have invested in the 
various undertakings. Is it not, therefore, the shareholders 
who should provide the necessary sinews of war, and is it 
not to them, through the directors of gas companies, that 
the appeal for funds should be made? It is not easy to see 
why there should be any difficulty in convincing such 
directors of the force of thesearguments. It may, however, 
be somewhat more difficult in the case of municipal gas 
undertakings; and in such cases also legal objections might 
be raised. Still, I know that these difficulties have in many 
instances been overcome; indeed I find that more than 
25 per cent. of the subscriptions from gas undertakings to 
which I have previously alluded, have been contributed by 
local authorities. If such be the case, it should not be 
more difficult to surmount them in others if only earnest 
and well-directed efforts to do so be made; for I firmly be- 
lieve in the truth of the old adage, ‘‘ Where there’s a will, 
there’s a way.” 

It is not an easy matter to forecast the probable sum which 
would be annually required for such purposes as I have 
indicated ; nor is it, indeed, really necessary that anything 
like an accurate estimate should be forthcoming. I make 
this statement from a knowledge of what has been done in 
connection with the Sulphate of Ammonia Association, the 
members of which (mostly gas undertakings) bind them- 
selves to annually subscribe a sum calculated at, I believe, 
not more than 6d. per ton of sulphate manufactured by 


_ them—a call being made annually, within this limit, suff- 


cient to cover the expenses of the year. 

I venture to suggest that a somewhat similar plan might 
well be followed in the case under consideration. Reference 
to the “ Returns of Gas Undertakings” presented to the 
House of Commons for the year ending the 25th of March, 
1904, shows that the total quantity of gas made in the 
United Kingdom during that period was as under: 


Companies 


ie I01,490,000,000 cubic feet. 
Local authorities . . 


62,718,000,000 - 





164,208,000,000 cubic feet. 


Now an annual subscription of 6d. per million cubic feet 
on this amount would bring in no less a sum than £4100. 
It is not, of course, likely that we should succeed in 1n- 
ducing all undertakings to subscribe ; nor is it, I think, pro- 
bable that such a sum as £4100 would be required every yeat. 
It is, however, apparent that the greater the number 0 
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subscribing undertakings, the smaller would be the contri- 
bution asked for ; and the requisition would vary within 
the limits of (say) 6d. per million cubic feet according to the 
expenditure of the year. cones 

{ have had some little experience in the matter of inviting 
subscriptions from gas undertakings for various purposes ; 
and I am inclined to the opinion that the number of com- 
panies and local authorities willing to contribute to funds 
required for objects which appeal to them as deserving, is 
distinctly on the increase, and I believe it only requires that 
the matter should be concisely and intelligibly brought to 
the notice of the directors and committees of gas under- 
takings to ensure its favourable reception in the majority of 
instances. Again, I feel assured that if it were understood 
that, as a general rule, all investigations connected with our 
industry would be undertaken by the Institution itself, and 
not by less responsible bodies, a far greater importance 
would attach to the decisions arrived at, while the know- 
ledge that the majority, at any rate, of the appeals which 
are from time to time made to gas undertakings from 
various quarters would be covered by the one annual 
subscription, would tend to induce directors and committees 
to contribute. 

I beg, therefore, to recommend that an appeal be made 
to the whole of the gas undertakings throughout the United 
Kingdom, asking them to assist the Institution in carrying 
out the useful and necessary work of investigation by con- 
tributing to a fund to be formed on somewhat similar lines 
to those I have suggested. Should this recommendation be 
adopted, it will I presume be necessary to refer the matter 
to the Council, with instructions to draw up a suitable 
circular, and to adopt such means as will best ensure its 
early consideration at the hands of those it is intended to 
reach. In this connection, I wish to point out how impor- 
tant it is that each member of our Institution should 
make an earnest endeavour not only to see that the circular 
receives the early attention of his directors or of his com- 
mittee, as the case may be, but also that he should do all 
that lies in his power in the direction of commending it to 
their favourable consideration. 


The PRESIDENT moved the adoption of the report. 

Mr. J. P. LEATHER (Burnley), in seconding, thought that 
the practical suggestion of asking for 6d. per million cubic 
feet was one which would meet the difficulty. When 
the matter was raised two years ago, he made a similar 
suggestion; and he believed Mr. Helps at that time felt a 
little discouraged because he had been trying to get in sub- 
scriptions for the naphthalene investigation, and there was 
not very much response. They could not expect that all 
companies and corporations would give 6d. per million; but 
he had no doubt that a great many would. He was not 
sure whether the proportion would be about the same as that 
which was asked for with regard to sulphate of ammonia 
some time ago. His own Corporation were approached on 
this matter, and they at once agreed and heartily subscribed ; 
and he thought they would also be glad to fall in with the 
present proposal. In their case, 6d. per million cubic feet 
would be about £15; and he found that 6d. per ton on the 
sulphate manufactured would come to about the same, 

Mr. G. R. Histop (Paisley) was pleased to support the 
suggestion, as he had been the means of founding a similar 
fund in connection with the North British Association of 
Gas Managers some twenty years since. It was only a 
surprise to him that it had not been done years ago, because 
such an Institution ought to have the funds at command for 
Investigation. Before the plan was adopted in the North 
British Association, it was much debated. It was defeated 
at one meeting and postponed to the next, because he only 
got a bare majority, and left over till the following year. 
Then, the members having had time to consider the matter, 
and he having laid certain facts before them, it was adopted, 
practically unanimously, the following year ; and it had been 
found of very considerable use. A similar plan was in force 
iN various societies; and he did not see why they should be 
behindhand in such an important matter. 

The PresipenT said there could be no doubt a wealthy 
and prosperous industry like that with which they were 
Connected should have no difficulty in providing the neces- 
sary funds to conduct investigation which might be helpful 
and profitable to those engaged in it. No doubt if a Com- 
mittee were appointed, they would be able to organize and 
establish a fund which would be very useful. 

The motion was then put, and carried unanimously. 





The Lecture and Papers. 


The reading and discussion of papers was then proceeded 
with. We give in another part of the “JournaL” the 
lecture by Professor Smithells, and the papers by Messrs. 
Bond, Carpenter, Gibb, and Riley, with the discussions 
thereon. The remaining papers and discussions will be 
given next week. 


Votes of Thanks.. 
On Thursday afternoon, 


The PRESIDENT proposed a vote of thanks to the Council 
of the Institution of Mechanical Engineers, for their great 
kindness in allowing the use of their hall for the meetings. 
The rooms were not only excellently adapted for the pur- 
pose, but they had been lent with the greatest readiness. 
It was therefore in no formal sense that he submitted the 
resolution. 

Mr. W. W. Hutcuinson (Barnsley), in seconding the 
motion, remarked that the attendance throughout the 
meetings was the best proof that the services rendered 
by the Institution of Mechanical Engineers were very highly 
appreciated. 

The motion was carried unanimously. 

Mr. Woop then moved a vote of thanks to the Chairman 
and Directors of the Hastings and St. Leonards Gas Com- 
pany for their courtesy in opening their new works for the 
inspection of the members, and for the entertainment to 
which they had invited them the next day. 

Mr. T. BERRIDGE (Leamington) seconded the motion, and 
suggested that the names of Mr. Charles E. Botley and 
Mr. C. F. Botley should be added. 

This was agreed to, and the resolution was carried 
unanimously. 

Mr. J. L. Cuapman (Harrow) moved a vote of thanks to the 
Scrutineers, which was seconded by Mr. James WHIMSTER 
(Armagh), and carried unanimously. 

Mr. ait: BancrorFT (Hull) moved a vote of thanks to the 
authors of the papers, the value of which had, he said, been 
attested by the very excellent discussions they had had upon 
them. 

Mr. S. GLOVER (St. Helens) seconded the motion. 

The PRESIDENT said he must add one word of personal 
thanks in putting this motion. He did not think the Secre- 
tary had ever had less anxiety about the getting of papers 
for many years past. They were all readily promised early 
in the year; and he was particularly indebted—and he 
wished to take this opportunity of expressing his thanks— 
to Mr. Herring for the communication which he had so 
kindly prepared, but which unfortunately he was prevented 
from coming to read. 

The motion was carried unanimously. 

Mr. C. E. Jones (Leyton) proposed a vote of thanks to 
the Council for the very able manner in which they had 
performed their duties during the past twelve months. He 
had often been heard to criticize past Councils, but this was 
all over now. They could not have a better proof of the 
manner in which the present Council had catered for the re- 
quirements of the Institution than was afforded by the large 
number of members who had attended the meetings, by the 
excellent arrangements made for their convenience, and by 
the knowledge which had been disseminated. 

Mr. W. Lancrorp (Longton) seconded the motion. 

Mr. HuTcuinson, in supporting it, said the members were 
very much indebted to the Council for their services during 
the past year, especially in connection with the magnificent 
stand they had made on the gas-testing question, by which 
they had thoroughly earned the thanks of the Institution. 

The PresipentT said he had no particular modesty about 
putting the resolution. He was sure no Council ever more 
deserved the thanks of the Institution—always, of course, 
excepting the Chairman—than the present one. 

The resolution was carried unanimously. 

Mr. R. Bruce ANDERSON (London) proposed a vote of 
thanks to the President. He remarked that the splendid 
meetings they had had, and the good attendance which had 
been maintained up to the last, were indicative of the high 
esteem in which the President was held; and the number 
and character of the papers was also a testimony to his genial 
presence. His work during the past year had been un- 
usually arduous in connection with the affiliation of the 
District Associations and the great Gas Exhibition, both of 
which were thoroughly successful. 
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Mr. T. H. Martin (New Barnet) seconded the motion. 
He said it had been his privilege to work with the President 
in years past; and he had proved his capabilities by the 
admirable way in which he had carried through the business 
of the year. 

The resolution was cordially adopted. 

The PresIDENT said he must thank the members very 
sincerely for their kind vote. He tried to. thank them for 
the great honour they conferred on him in placing him in 
the chair; but, in looking back over the year, he could not 
but express the feeling that he had to a very great extent 
realized some of the ideals he had set before him. In what- 
ever way he had been successful, it was due more to the kind 
co-operation and devoted services of the Council and their 
Honorary Secretary, and also of the Permanent Secretary, 
than to his own efforts. Presidents came and Presidents 


went, but the Permanent Secretary and other officials | 
They could not have a more genial | 


remained constant. 
and able organizer than they had in their Honorary Secre- 


tary. Hemight, perhaps, be trespassing a little on somebody | 
else’s prerogative in referring to him; but he felt it only due | 


to him to say how much the success of the past year would 
devolve on the counsel and guidance of the Honorary Secre- 
tary. Mr. Dunn, the Permanent Secretary, in his quiet, 
unintrusive way, also rendered most valuable services, and 
was of the greatest possible assistance to the President and 
Council. It had been a great pleasure to him (Mr. Irving) 
to fill the position he occupied; and he only regretted that 
he had not been able to accomplish more. | 
Mr. Matt. Dunn (Stockton-on-Tees) proposed a vote of 


thanks to the Auditors. He recently heard with regret that | 
Mr. W. D. Child was retiring after holding the position of | 


Auditor for a considerable time; but both to him and to | 


Mr. Samuel Wood, of Messrs. Wood, Drew, and Co., their | 
_ very good accommodation, and there was a very pleasant 


thanks were due. 

The resolution was seconded and carried unanimously. 

Mr. C. STAFFORD ELLeEry (Bath) said the President had 
already touched on the debt they owed to the Honorary 
Secretary for his services, but he did not suppose any of the 
members could thoroughly appreciate them. He had seen 
a little of the work; but year by year it was growing, and 
their thanks were increasingly due to Mr. Helps for what 
was being done. It was not only the amount of work he 
did, but the amount of thought he put into it, that was so 
astonishing. He was a very busy man, and it was only 


those who saw him in his place who could realize how he | 


could find time to serve the Institution soadmirably. They 
could not possibly have a beiter Honorary Secretary; and 
in thanking him for past favours, they could only look 
forward to others to come, which he could not but think 
would be theirs still. 

Mr. J. FERGuson BE.t (Derby) seconded the motion. He 
remarked that the estimation in which Mr. Helps was held 
was well shown and expressed by the President at the 
opening meeting, when he presented him with the Birming- 
ham Medal; and he was sure that no action of the Council 
had given more satisfaction. The large amount of time 
Mr. Helps put into the work, and the pleasant way in which 
he discharged his duties, placed them all under a great debt 
of obligation to him; and he only hoped he might long 
remain in the office he so well filled. 

The resolution was carried unanimously. 

Mr. HE tps thanked the members for this renewed mark 
of their confidence, and assured them that it always gave 
him the greatest pleasure to do what he could for the 
Institution. The work was not inconsiderable; but any 
hardship of this kind was more than swallowed up by the 
very pleasant associations connected with it. Anything 
he could possibly do in the future would be done not only 
as a duty but as a pleasure. 

Mr. Martin said there was one other vote of thanks 
which he did not think they ought to omit, and that was 
to their Permanent Secretary, to whom the President had 
already referred. 

Mr. HutTcuHinson seconded the motion, which was sup- 
ported by Mr. J. W. HE ps, and carried unanimously. 

Mr. Dunn, in response, said he could only repeat what 
his friend Mr. Helps had said. It was a pleasure to work 
for the Institution; and it was very nice to have so appre- 
ciative a reference to his services as that which had just 
been made. It would be his ambition in the future, as it 
had been in the past, to zealously carry out the duties 
entrusted to him, 


_ atmosphere there. 


rr 


Place of Meeting Next Year. 


The PRESIDENT said the Council had received complaints 
about the place of meeting selected, and therefore they had 
decided to put the matter before the members. The ques. 
tion was whether they should continue to hold their meetip 
in London, or make a change, and select some other place, 
It was entirely in the hands of the members. 

Mr. Woop said that when there was some prospect of his 
becoming President, the idea occurred to him whether it 
would not possibly be to the interest of the Institution to 
vary the place for their meetings, and occasionally hold 
them out of London; and he thought it might meet the 
convenience of a good many members if they held next 
year’s meeting in Yorkshire. But he must admit that this 
idea had been considerably changed during the last few 
months. In the first place, if they held the meeting in the 
North, hé would have liked to have it at Bradford. But 
the great difficulty was that there was not sufficient accom. 
_ modation for anything like the present membership of the 
Institution. Although Bradford was a town of some im. 
portance, the hotel accommodation was extremely limited: 
_ and if they went there, it would mean that some of the 
members would have to stay in Leeds, Harrogate, and 
Ilkley; and he feared that at the end of the second and 
third days they would not get such a good attendance as 
they ought to have. He had also been at some pains to get 
the opinions of members from different parts of the country, 
and he had come to the conclusion that it would suit the 
majority better to meet in London, and would also be in 
the best interests of the Institution. He therefore proposed 
that the meeting be held in London next year. 

Mr. H. Lees (Hexham) seconded the motion. 

Mr. HutcuHinson said he was not prepared at once to move 
an amendment, but he thought that at Harrogate they had 


ts esesseseseseseteesentenenaneee —— 


As they had held the meetings so long 
in London, he thought the constituencies in the Provinces 
would welcome a change. 

Mr. H. Kenprick (Stretford) supported Mr. Hutchin- 
son’s suggestion that the meeting should be held in the 
North. He said that during his stay in London he had had 
conversations with a number of Yorkshire and Lancashire 
members, and also, through the kindness of another mem- 
ber, with a considerable section of the southern members 


_ also, who all expressed an opinion that there should bea 


change for at least one season. If the Council did not con- 
sider that Harrogate was suitable, there was Scarborough or 
Edinburgh. Some of the southern members, when talking 
the matter over the other day, suggested that a meeting in 
Edinburgh would be very pleasant. There would then be 
no necessity for staying in an outside town, as might be the 
case at Bradford. 

Mr. Hutcuinson said that, in order to put the matter 
into shape, as Mr. Wood appeared to have no very strong 
conviction on the point, he would move, in a formal way, 
that the next meeting be held at Harrogate, or, failing that, 
some other place in the Provinces, to be decided upon 
by the Council. 

Mr. LEEs said he agreed with everything that had been 
said as to Harrogate, and therefore he supported the pro- 
position of Mr. Wood. He thought if the members got 
to Harrogate they would not attend the meetings. They 
came there for technical and business purposes; and the 
temptations were less in London than at Harrogate. He 
thought Mr. Wood had considered the matter all round, 
and had come to the conclusion that, in the best interests 
of the Institution, the meeting should be held in London; 
otherwise he did not think he would have made the sug- 
gestion. But, having made it in that way, he thought tt 
was due to him to pass the resolution. a 

Mr. W. Doic Giss (Newcastle) supported the proposition 
of Mr. Wood. With the Institution of the size it now was, 
and with an increasing membership, they must put sentl- 
ment on one side. It was not a question of having the 
honour to entertain the Institution in one place or another. 
The meeting ought to be held in a place where the members 
could be adequately housed ; and he did not think there was 
any town in the country where they could get such comfort 
and hear the papers so well as in London. 

Mr. R. Watson (Doncaster) said that, as far as he could 
gather, there was an impression that they were meeting 100 
frequently in London—this being the fourth occasion. /¢ 








| 





| suggested that the question should not be between London 
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and Lancashire or Yorkshire, but between London and the 
Provinces. 

Mr. F. P. Tarratt (Darlington) thought it rather a mistake 
that a snatch vote should be taken on this question ; for if 
members had known that it was coming on, there would have 
heen a larger attendance. 

Mr. GLOVER reminded the last speaker that the question 
was on the agenda. He thought the better plan would be, 
after the expressions of opinion which had been given, to 
leave the matter in the hands of the Council, with this added 
suggestion, that they should consider that part of their pro- 

ramme used to consist of an autumn meeting, which was 
held in another place than London. 

The PRESIDENT said that, so far as the Council were con- 
cerned, they were generally of opinion that London was the 
best centre; but, on the other hand, they had determined to 
be guided by the general opinion of the members. If they 
wished to meet in the Provinces, by all means let them do 
so; they had only to make up their minds. 

Mr. Isaac Carr said the usual practice in the past had 
been to defer to the views of the President ; and he thought 
they could not do better than follow the same practice now. 
They ought not to postpone the decision of the question. 

Mr. Jones thought that, after the expressed desire of the 
President-elect to meet in London, it was their duty to sup- 
port him. 

Mr. Woop said he had no personal feeling in the matter. 
He had simply expressed the opinion he had gathered from 
members ; but he did not wish-this to influence a single 
vote. He would suggest that, with the President’s permis- 
sion, he should withdraw his motion and let the members 
decide whether they would meet in London or in some place 
in the Provinces to be fixed by the Council. 

Mr. R. B. ANDERSON said he would suggest a compromise. 
There were complaints that they did not meet often enough ; 
and, now that the District Associations were affiliated, could 
they not look upon these gatherings as meetings of the Insti- 
tution, to which all members were supposed to be invited, 
and have the annual general meeting in London ? 

The PresIDENT said this foreshadowed a very desirable 
development; but they had not yet arrived at such a stage 
in their progress. He would, therefore, now take a vote on 
the broad question whether the meeting should’ be held in 
London or in the Provinces, at some place to be selected 
by the Council. 

On this being put to the meeting, 

The PRESIDENT declared that, as far as he could judge, 
only one-third of those present were in favour of meeting 
in the Provinces. 

The business then concluded. 





THE LECTURE. 





THE TEMPERATURE OF FLAMES. 


By Professor ARTHUR SMITHELLS, B.Sc., F.R.S., 
of the Leeds University. 





History AND THEORY OF THE SUBJECT. 


So far as I am aware, the first person who attempted to 
measure flame temperature was Sir Humphry Davy. His 
observations on the subject are marked by the skill and 
insight which characterize all his wonderful scientific work. 
His method was, in principle, one of great simplicity. A 
mixture of the gas cyanogen with enough oxygen to burn it 
to carbon dioxide gives, after combustion, a volume of pro- 
ducts which is equal to that of the original mixture, if the 
temperature be the same. But the temperature immediately 
after the burning is, of course, not the same; for the products 
are intensely heated by the act which generates them. If 
we know how much they are expanded, then, knowing the 
law which connects the expansion of gases with their tem- 
perature, we can calculate the temperature of the flame. 
Davy attempted to ascertain the expansion by exploding a 
mixture of the gases in a curved tube and causing the ex- 
plosion to displace water, the volume of which he measured. 

he temperature was indicated above 5000° Fahr. (2760° C.), 
and, as Davy said, ‘‘ probably much higher.” 

In this estimate, the temperature of a flame is taken as 
meaning the same thing as the temperature produced by 
explosion of the burning gases ; and this view is in harmony 
with an earlier statement by Davy, that flame “ in all cases 





out undergoing any change. 





must be considered as the combustion of an explosive mix- 
ture of inflammable gas or vapour and air.” The same 
meaning was attached to the temperature of a flame by 
Bunsen and Kirchhoff, who, I believe, were the first to pro- 
pose a method for determining the temperature of flames, 
which soon became widely known, and which, with modifi- 
cation, is still used. This method is based on the view that 
when a combustible mixture is burned, the whole of the 
energy liberated is localized momentarily as heat in the pro- 
ducts of combustion ; so that if we know the weight of the 
products and their capacity for heat, then, by determining 
the calorific value of the gas in a calorimeter, we can calcu- 
late the temperature. Thus 2 grammes of hydrogen unite 
with 16 grammes of oxygen to produce 18 grammes of 
water vapour, and the heat evolved is sufficient to raise the 
temperature of 58,000 grammes of liquid water from o° to 
—_ = 3500°C.nearly. But 
as the heat capacity of water vapour was found to be rather 
less than half that of liquid water, the above amount of heat 
would raise the temperature twice as much. In other words, 
the products of combustion in a hydrogen flame would be at 
a temperature of about 7000° C. If hydrogen be burned in 
air instead of in oxygen, we must suppose that the heat is 
distributed between the water vapour which is formed and 
the nitrogen which remains from the air that has been used, 
and then, by a simple modification of the calculation, we find 
a flame temperature of about 3000° C. In this way, a large 
number of flame temperatures were calculated. 

It was, however, soon recognized that these theoretical 
temperatures were out of harmony with all experience of 
the thermal’ effects obtainable from flames, and in 1867 
Bunsen attempted to make experimental measurements of 
flame temperatures by an ingenious modification of Davy’s 
method. Instead of measuring the increase of volume due 
to the temperature of the just-formed product of com- 
bustion, he measured the increase of pressure. He found 
for hydrogen, when burned with the amount of pure oxygen 
requisite to form water, the temperature 2844° C.; and 
when burned with a corresponding amount of air, 2024° C. 
For carbon monoxide with pure oxygen, he found 3033° C.; 
and with air, 1977° C. These numbers, which are much 
below those calculated from first principles, are, I may say 
at once, still far from correct. There were errors of a serious 
kind involved in Bunsen’s interpretations of his experimental 
results. 





1°C., or 18 grammes of water 


INFLUENCE OF DISSOCIATION, 


A flood of fresh light was thrown upon the phenomena 
of flames by the memorable researches of M. Sainte-Claire 
Deville on the subject of dissociation. Developing the 
fundamental discoveries of Grove, he was the first to ex- 
pound completely and to investigate fully a class of chemi- 
cal actions with which we are now very familiar, but which 
at that time presented a surprising novelty. The great 
evolution of heat attending the combination of hydrogen 
and oxygen to form water, or of carbon monoxide and 
oxygen to form carbon dioxide, had led, not unnaturally, to 
water and carbon dioxide being regarded as substances 
which might be submitted to the highest temperatures with- 
Deville proved that this was 
not the case. He showed that when passed through a 
heated. tube at the temperature of a moderate furnace—+.z., 
about 1200° C.—both these substances were, to some extent, 
split up into the elements from which they had been formed, 
and that as the temperature was raised, the amount of the 
splitting up was greater and greater. If the temperature 
was reduced, recombination took place; and in the end the 
original substances were fully restored. Now, Deville had 
estimated by direct experiment that the temperature of the 
oxyhydrogen flame was below 2500° C. He now showed 
that steam began to undergo dissociation far below this 
temperature. Here, then, there seemed, as there still appears 
to elementary students, a striking paradox—hydrogen and 


. Oxygen in the act of forming water generate a temperature 


which is above that at which water begins to dissociate into 
hydrogen and oxygen. 

The explanation of this apparent contradiction is very 
simple; and it was given in the most lucid manner by Deville. 
The fact is that when a mixture of hydrogen and oxygen is 
ignited, total and instantaneous combination does not take 
place. The process takes time—a very short time, truly, 
but still sufficient for the following course of events. ‘Sup- 
pose we have the mixed gases in a closed iron vessel, the 
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moment we ignite it combination begins, let us suppose, 
uniformly, throughout the mixture. The heat produced 
causes a rapid rise of temperature; but in its first stages this 
increase of temperature would not suffice to dissociate any 
of the water vapour which had been formed. As the process 
goes on, however, we shall reach a temperature when we 
must suppose a certain proportion of the water vapour is 
dissociated, and this reverse change will go on intensifying 
until at last we reach a point where the temperature is such 
that the heat produced by any further combination would 
suffice to dissociate an additional quantity of water vapour 
exactly equal to that formed by the combination. It is clear 
that beyond this point there can be no rise of temperature, 
or, in other words, there can be no further burning unless 
heat escapes from the system. In the circumstances sup- 
posed, heat would, of course, escape into the iron walls of the 
containing vessel. As a matter of fact, the operation would 
be over in a fraction of a second; but the principles apply 
strictly, and the maximum temperature attained by the gases 
within the cylinder would be far short of the theoretical tem- 
perature calculated on the erroneous assumption that com- 
bustion was instantaneous and complete. 

These views may now be applied to a flame, and we may 
take the case actually investigated by Deville—namely, the 
flame of carbonic oxide. This gas, already mixed with the 
oxygen necessary for com- 
bustion, issued from a cir- 
cular orifice of 5 square 
millimetres section. It 
must, of course, be under 
considerable pressure, or 
otherwise the flame would 
strike-back into the sup- 
ply-pipe. The appearance 
presented is shown in the 
figure. The burning gases 
rest on a hollow cone of 
unburned gases, at every 
point of which their out- 
ward rate of flow exactly 
balances the inward rate 
of travel of the inflamma- 
tion. On this frontier the 
combustion begins, carbon 
dioxide is formed, and the temperature rises almost in- 
stantaneously to the point we have already defined as that 
at which a further quantity of the gases cannot combine 
unless heat is allowed to escape. But heat does escape by 
radiation, and the burning does go on. The gases all the 
time are travelling upwards, so that we have an exten- 
sion of the flame upwards; and so long as there are 
any of the gases left uncombined, so long will the flame 
be in existence. When the combustion is complete, we 
have nothing left but the hot products of combustion. 
The lowest part of the flame will be at the temperature 
already defined, and the tip will be at the temperature at 
which the dissociation of carbon dioxide is just perceptible. 
Deville demonstrated the difference of temperatures by 
placing a platinum wire in the flame; and by one of his in- 
genious devices he also showed experimentally that the pro- 
portion of unburned gases in the flame increased regularly 
from top to bottom. 

The lesson we derive from Deville’s researches is that 
dissociation sets a limit to the temperature of flames, and 
that such temperatures as were calculated by the method of 
Bunsen and Kirchhoff are quite unrealizable. We also see 
how dissociation causes an extension of the burning part of 
a flame and gives it thickness, and we are taught where to 
look for the highest temperature in the flames of ready-mixed 
gases, such as those of an oxyhydrogen flame. 





INFLUENCE OF VARYING SPECIFIC HEAT. 


The relief afforded by one good and valid means of solving 
a long-standing difficulty is apt to lead to an exaggerated or 
a too exclusive regard for that particular means. The idea 
of dissociation was carried too far; and in 1883 two country- 
men of Deville—MM. Mallard and Le Chatelier—demon- 
strated the existence of another factor which had been 
suspected to vitiate the calculations of Bunsen and Kirch- 
hoff, which, as it turned out, might be more potent than the 
factor of dissociation. This was the alteration of the heat 
capacity of gases with increasing temperature. It will be 
remembered that the calculation which we examined a short 
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time since involved the assumption that the specific heat of 
water vapour was less than half that of liquid water. This 
is sensibly true for a moderate range of temperature; but, 
according to the experiments of Mallard and Le Chatelier, 
when we get to high temperatures the specific heat increases 
rapidly with the temperature. In other words, more and 
more heat is required to raise the temperature by 1°, and 
to such an extent, indeed, that there is no need to invoke 
more than a very small amount of dissociation to account 
for the discrepancy between the actual temperature of the 
oxyhydrogen flame and the temperature calculated by Bun. 
sen and Kirchhoff. The difference, they say, is almost 
entirely due to the increase of specific heat at the high tem. 
perature. Mallard and Le Chatelier, from their results, 
calculate that the temperature attained during the combus. 
tion of hydrogen and oxygen (electrolytic gas) is 7000° C.— 
a value very different from, and not greatly diverging from, 
the value determined by Deville by a direct method; yet in 
this calculation no dissociation at all is assumed. 

It would, I amafraid, be wearisome, if it were practicable, 
for me to enter into particulars of this most important 
scientific question. I will only say that Mallard and Le 
Chatelier’s interpretation of their own results is not abso. 
lutely unquestioned. I would mention, in particular, the 
criticism of Mr. Dugald Clerk, who is a high authority on 
the theory of the gas-engine. On this very difficult matter 
I do not now wish toexpressany opinion. There can beno 
difference of opinion, however, as to the character and value 
of the experimental work. The data provided by Mallard 
and Le Chatelier have long been the best we possess for the 
calculation, as distinguished from the direct measurement, 
of flame temperatures. Using their values for the specific 
heats of carbon dioxide and water, and employing ordinary 
thermo-chemical tables, it is possible to calculate a flame 
temperature for a hydrocarbon or a mixture of hydrocarbons 
or for any sample of coal gas of known composition. The 
method, however, is complicated, especially in the case of 
such a combustible as coal gas ; and I do not see any likeli- 
hood of its being generally employed as an every-day means 
of calculating flame temperatures. I will, therefore, not 
dwell upon it further. 

One other way of calculating flame temperatures has been 
employed quite recently by Professor Haber. It 1s intt- 
mately connected with one of the burning questions of the 
day—namely, the theory of the manufacture of water gas. 
The ratio of the volumes of the components of water gas— 
that is, of hydrogen, carbon monoxide, carbon dioxide, and 
water vapour—varies with the temperature. These gases 
are those that exist between the two cones of an ordinary 
bunsen flame. It is possible, therefore, by analyzing the 
flame gases, to arrive at an estimate of the temperature 
within the flame. This Professor Haber has done, and the 
results agree satisfactorily with the numbers obtained by 
other methods. 

I have now given some account of the more theoretical 
side of this question of flame temperatures. We see howit 
is possible to calculate from certain chemical and thermal 
data a temperature which we may call the flame tempera: 
ture of the combustible concerned. This temperature is the 
highest measurable temperature that we could suppose to 
exist in the flame ; it is, in fact, a temperature limit for the 
flame. 

PractTicaAL MEruHops. 


I will now leave these theoretical matters, and turn to 
the much more practical question of measuring the tem- 
perature of a flame experimentally by means of a pyrometer. 
If a flame contains a solid substance of known radiating 
power, we can determine its temperature without putting an 
instrument into it. A luminous flame contains carbon i 
the solid state; and it is possible in such a case to measure 
the temperature of one part of the flame at least by means 
of instruments placed at a distance from the flame. But 
for what are commonly called non-luminous flames, such 
as the flame of the bunsen burner, which contains no solid 
particles, it is necessary to introduce the temperature- 
measuring instrument into the flameitself. It now becomes 
desirable to consider more closely what it is exactly that 
we mean when we speak of the temperature of a flame, and 
we must direct our attention for a moment to the shape and 
structure of flames. 

If a gas is mixed with the amount of air necessary for its 
complete combustion before it issues from the burner, we 
shall have a flame of the type that we have already spoken 
































































int 


the 
gi 
obi 
flat 
the 
fic: 
cal 
ins 
“ t 
eX¢ 
wh 
the 


gre 
dis 
stri 
ins 
cul 


har 
rea 
dic; 
of r 


con 
wit! 
wit! 
ene 
the 
con: 
bus 
ture 
wit 
all 1 
ver) 
beer 
wou 
and 
Doir 
whe 









t of 
his 
Nut, 
ier, 
Ses 
ind 
ind 
ke 
unt 
the 


ost 


eli- 
ans 
not 


een 
ati- 
the 
as. 
S— 
and 
Ses 
ary 
the 
ure 
the 


cal 
vit 
nal 
ra: 
the 


the 


fer, 
ing 


in 
ure 
uns 
Sut 
ich 
lid 


nes 
hat 
nd 
nd 


its 
2 


cen 


June 6, 1905 ] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


687 





OE ”——OtC~*U 


of in connection with the phenomena of dissociation—that is 
to say, WE shall have one in which the burning process is 
going on through and through to the central cone of un- 
burned gases. If, however, we burn gas in the more usual 
way, by allowing it to flow out into the atmosphere without 
revious mixture with air, or after admixture with only a 
portion of the air that it requires, we shall have a flame of 
q diferent character. In the first case—that is, where no 


air at all has previously been mixed with the gas—the flame | 


will consist of a shell of combustion of no considerable 
thickness. In the second case, the flame will consist of two 
shells of combustion—one an inner cone, in which combus- 
tion occurs so far as the amount of air admitted with the 
gas will reach ; the second shell an outer cone of combus- 
tion, where the half-burned gas is burned fully in the out- 
side air. It is, perhaps, hardly necessary to illustrate this 
to you ; but as it is so easy to do, I will show you how in the 
case of the flame of benzene vapour the structure of the 
flame is altered in accordance with the amount of air sup- 
plied to the vapour before it issues from the burner. 


MEANING OF FLAME TEMPERATURE. 


Now, what are we to understand when we speak of the 
temperatures of these different flames? If we speak of the 
temperature of a current of warm air, we usually think of a 
uniform condition prevailing throughout the stream; and 
we should measure the temperature and understand it in 
the same way as if we were measuring the temperature of 
astream of water. But as a flame consists usually of thin 
shells of combustion, it is obvious that the distribution of 
temperature throughout the whole volume of the flame must 
be very different from that in a current of uniformly heated 
air. In the middle of a flame, we may have a temperature 
not very greatly above that of the surrounding air; at the 
edges of the flame, a quarter-of-an-inch away, we may have 
a temperature above the melting-point of platinum. Again, 
if we consider a flame from bottom to top, we have no 
reason to expect that the temperature will be uniform. To 
thrust any instrument like an ordinary glass thermometer 
into a flame would, obviously, be absurd; for only a very 
small fraction of the bulb might be in the hottest part of 
the flame, and the temperature we should measure would 
give us no sort of idea of the thermal effects we could really 
obtain (say) on a Welsbach mantle. ‘The temperature of a 
flame, as a matter of fact, is usually taken to mean either 
the temperature of the burning parts, or, if no further quali- 
fication is made, it means the highest temperature which 
can be found anywhere in the flame. But, as I have before 
insisted, it is extremely important that when the expression 
“the temperature of a flame” is used, there should be an 
exact specification of what is meant, a clear indication of 
what part of the flame is referred to, and a description of 
the method by which the measurement has been made. 

Having regard, then, to the structure of flames and to the 
great variations of temperature that occur within very small 
distances, it would seem desirable to have a measuring in- 
strument of the smallest possible dimensions. The smallest 
instrument we can make will be gross compared with mole- 
cular dimensions. When we recollect that 100,000 million 
molecules of hydrogen heaped together would form a speck 
hardly visible under our most powerful microscope, we shall 
realize that our smallest instrument will still give us an in- 
dication only of the average condition of a vast multitude 
of molecules. 


PHOSPHORESCENT OR CoLpD FLAMEs. 


Wherever we have a flame, we have the molecules of a 
combustible substance entering into chemical combination 
with the oxygen of the air. If you think of this occurring 
with a single molecule, and if you suppose that all the 
energy liberated during the action is for a moment stored in 
the form of heat in the product of combustion, you must 
conclude that the new-born molecule of the product of com- 
bustion will be in a condition of exceedingly high tempera- 
ture—if we may use the word “ temperature” in connection 
with a single. molecule. Now, suppose further that between 
all the molecules in this condition there were interposed a 
very large number of other molecules which had not just 

en formed, and were therefore at a low temperature, you 
would have a gas which might perhaps be emitting light, 
and which here and there, at certain almost mathematical 
points, might have a very high temperature, and yet on the 
whole it would be cold. 














Now, such a gas is, I believe, well known to you all; but 
I will show it to you in a form with which you will not all 
be familiar. I am here passing a current of carbonic acid 
gas over some phosphorus, which is gently heated in a tube. 
The carbonic acid gas issuing from the tube carries with 
it some phosphorus vapour which, when it reaches the air, 
produces a flame. The phosphorus is burning; and when 
phosphorus burns, the amount of heat produced for every 
molecule consumed is very great indeed. At every burning 
point then, in this flame, where there is a phosphorus 
molecule uniting with oxygen, there must be an exceedingly 
high temperature. Yet, as you know, I can put my hand 
into this flame with perfect impunity without feeling even a 
sense of warmth. The explanation of this phenomenon, 
which still seems uncanny to the uninformed, is that between 
every molecule of phosphorus which burns in the flame 
there is an enormous crowd of carbonic acid molecules 
which do not burn; so that the average temperature, of 
which alone my hand can have a sense, is not appreciably 
above that of the atmosphere. 

Some years ago, I was led to ask myself why a pheno- 
menon of this kind is not to be observed with certain other 
combustible substances. Phosphorus, of course, is some- 
what exceptional, though by no means unique, in its power 
of uniting with oxygen at the ordinary temperature of the 
air. It loses this property at a lower temperature, and then 
ceases to phosphoresce. It seemed to me that combustible 
substances in general should behave in a similar way, that 
they might be at the ordinary temperature of the air merely 
in the condition in which phosphorus is at a lower tempera- 
ture, so that if we had a much warmer climate to live in 
than the one we at present enjoy, we should find ordinary 
combustibles phosphorescent. The experiment can be tried 
by taking warm air, allowing the vapour of a combustible 
substance in small quantity to wander into it, as we have 
allowed the phosphorus vapour to wander into the air in 
our experiment, and then, as a matter of fact, we do observe 
all the phenomena of phosphorescence. I found substances, 
one after another—sulphur, arsenic, bisulphide of carbon, 
paraffins (liquid and solid), alcohols, and a great many other 
substances—all to behave in this way; and the last thing I 
found out was that all these facts had been observed before, 
and had got buried in various parts of our colossal scientific 
literature. 

I will venture to show you the phenomenon in the case 
of ether and in the case of spermaceti, by a simple method 
which was first described by Dr. Perkin. The vapour is 
simply allowed to play around a heated metal ball, and there, 
in contact with the warm air, you have the phenomena of 
phosphorescence—that is, the emission of light without any 
appreciable rise of temperature. These experiments may 
seem somewhat off the point, and I admit that to some 
extent they are; but I wish to make it quite clear that what 
we measure and what we mean as the temperature of a 
flame is not the temperature of those molecules only that 
are engaged in chemical combination, but the average tem- 
perature of all the molecules that are present in the region 
occupied by our measuring instrument. 


THE THERMOCOUPLE. 


The only instrument for measuring flame temperatures 
that I propose to speak about is the thermocouple. The 
use of this instrument for measuring high temperatures first 
appears in 1813, and is due to Antoine Becquerel. It con- 
sists of two wires of different metals in contact with one 
another, and its utility as a temperature measuring instru- 
ment depends upon the fact that when the point of contact 
of the two metals is heated, an electromotive force is 
developed ; and the intensity of this force is related in a 
definite manner to the temperature of the junction. The 
metals employed by Becquerel were platinum and palladium. 
In order to measure the electromotive force, the free ends of 
the wires were connected with a galvanometer. Readings 
of temperature were possible by finding out what deflections 
of the galvanometer had corresponded to known tempera- 
tures at the junction, such as the temperature of boiling 
water; and when once the relation between thermometer 
temperatures and electromotive force had been established 
for the thermocouple for a considerable range of temperature, 
the same relation was supposed to hold good for higher tem- 
peratures where a comparison with a thermometer was no 
longer possible. This, I may say, is still our practice. 

Science has long since declared that the most perfect 
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instrument for measuring temperatures, theoretically and Of these difficulties the easiest to correct is the first— 


practically, wherever it can be applied, is the air thermo- | 


meter, in which increments of temperature are expressed by 
expansion of volume or increase in pressure of a fixed quan- 
tity of air. 


pare thermocouples with the air thermometer up to that 
temperature, and can accurately establish the relationship 
between temperature and electromotive force up to that 
point. Beyond it, we make the assumption that the same 
relation continues. There are reasons for believing that the 
assumption is justifiable; but it must be remembered that 
the farther we get away from our base, which is the air 
thermometer range, the more likely is it that 1° measured 
by the thermocouple will mean a different amount of heat 
from that corresponding to the ideal degree of an air thermo- 
meter. The thermocouple as devised by A. Becquerel, and 


But the air thermometer ceases to be available | 
at a temperature of something like 1150° C. Wecancom- | 


| 
| 





improved by his son, E. Becquerel, was not an accurate in- | 
strument; and the thermocouple in general was condemned | 
by his great countryman Regnault as an unsuitable means — 


of measuring temperatures. 


Le CHATELIER THERMOCOUPLE. 


In 1877, the Italian physicist Rosetti employed a thermo- 
couple consisting of platinum and iron for measuring the 
temperature of flames, and obtained a number of results 
which, inaccurate as they are, possess interest in being the 
outcome of the first systematic attempt to explore the tem- 
peratures of different parts of a flame. From that date 





until 1886, I find no record of any developments of the type | 
of instrument we are considering ; but in that year the dis- | 


tinguished Frenchman to whom I have already referred, 
and who happily still enriches us periodically with impor- 
tant discoveries, M. Le Chatelier, began to publish the 
results of his elaborate and most fruitful reasearches on the 
measurement of temperatures by means of thermocouples. 
He dealt in detail with the fundamental requirements of the 
instrument; pointing out the disadvantages which attached 
to many of the possible forms, and finally supplying us 
with directions for the construction of thermocouples of a 
thoroughly reliable character. He showed that the instru- 
' ments most suitable for our purpose in respect to durability, 
uniformity of behaviour, range of temperature, and simplicity 
of relation between temperature and electromotive force, 
were to be constructed by using two wires, one of pure 
platinum and the other of an alloy of platinum with 10 per 
cent. of rhodium, or else of platinum with 10 per cent. of 
iridium. Of these, the first—that is, the platinum-rhodium 
instrument—is the more satisfactory for most purposes, and 
it is the bestknown. Itschief advantage over the platinum- 
iridium couple is that it is certainly less affected by pro- 
longed heating. 

Time will not permit of my alluding to the many im- 
portant applications of Le Chatelier’s thermocouples. So 
far as they are specially interesting to this audience, beyond 
the present subject, they are dealt with by Mr. Bond in a 
paper on pyrometers, which, by what I regard as a very 
happy coincidence, he is bringing before this meeting. 


CORRECTION OF ERRORS. 


The use of the thermo-couple for exploring the temperatures 
of flames in detail was not made, I believe, by Le Chatelier 
himself, but since 1886 a number of people have employed 
it. In 1892 and 1895, Professor Lewes used the thermo- 
couple for measuring the temperature of flames in connection 
with his theory of luminosity.* He drew attention to the 
advantage of using thin wires. In 1895, I had occasion to 
make some experiments on the subject ; + and perhaps I may 
now be allowed to refer to one or two points which I then 
brought forward for consideration. The use of the thermo- 
couple for measuring the temperature of a flame is subject 
to the consideration that I have already mentioned—that is 
to say, it must not be thrust indiscriminately into a flame, 
but it must be disposed in it with reference to the thin sheets 
of combustion of which the flame is composed. If it is to 
give us directly a measurement of the temperature of a 
flame, or part of a flame, in which it is placed, it should, 
of course, acquire that temperature itself. This, however, 
isan impossibility, excepting under very special conditions. 
In the first place, the wire will conduct away heat from the 
heated junction. In the second place, heat will be lost by 
radiation from the wires. 








* See ‘‘ JOURNAL,” Vol. LXV., p. 796. _ ¢_Ibid., Vol. LXVI., p. 978. 


| of the flame to the other. 





























the loss of heat by conduction ; and I sought to avoid this 
by so disposing the thermo-couple that a considerable length 
of wire on each side of the junction was immersed in part of 
the flame which was in practically the same condition as the 
part in which the junction 
rested. In a flat flame 
this may be done by 
stretching the wire across 
the face of the flame, and 
if we have the couple go 
disposed, and move it 
horizontally through the 
flame, we shall have the 
measurement of the tem. 
perature gradient of the 
flame from one side to the 
other. In this arrange. 
ment we have practically 
avoided all loss of heat 
by conduction. I have 
here a small piece of appa- 
ratus in which the couple 
— pee 1 Ree ne is disposed in this way, 
' shoulals the sy burning pr and by allowing it ae we 
closing the unburned gas, and at the through the flat luminous 
upper part the luminous sheath. flame, you will observe, 
from the movements of 
the spot of reflected light from a mirror attached to the 
needle of the galvanometer with which the couple is con- 
nected, what are the temperature conditions from one side 
We find that the highest tem- 
perature is recorded when the couple lies in the film of blue 
burning gas which is outside the sheet of yellow luminosity. 
From that point inwards, through the luminous sheet to the 
middle of the unburned gas, the temperature falls ; and now, 
moving outwards, we have the temperature gradient rising 
again to a maximum, and then falling as the couple leaves 
the flame. 

Another point of importance in connection with the use 
of the thermo-couple is that the smaller its dimensions— 
that is to say, the thinner the wires—the higher the tem- 
perature it is likely to register ; for it will become immersed 
more completely in the very thin films of flame with which 
we are dealing. There is no simpler way of showing this 
than by trying to melt platinum wire with a gas-flame. It 
is, I think, pretty well known that this can only be done if 
the wire is very thin; and I can show you here, by casting 
an image on the screen, how a wire of o*1 mm. diameter 
can be melted at once in the hottest part of a luminous flame, 
and yet how a wire of slightly larger diameter remains quite 
unaltered. 











Cross section of bunsen flame—showing, in Cs and Cy, the proper disposition 
of the thermo-couple, and in C; and C2 a bad arrangement. 


I must confess that when I made the experiments t0 
which I have alluded I did not see how it was possible to 
obtain an estimate of flame temperatures which would be 
free from objections, and therefore | refrained from giving 


anything but relative temperatures of the different parts of 


flames. It is obviously absurd to try and measure directly 
the temperature of a flame by a thermo-couple which will 
melt in it. The difficulty, however, has been overcome to 
some extent by a device which, I believe, is due to Pro- 
fessor Nichols, of the Cornell University. In attempting 10 
measure the temperature of acetylene flame, which had at 
one time been stated to be in no part higher than 1000° Cy 
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but in which, as I had shown, comparatively thick platinum 
wires (melting-point 1775° C.) could be easily melted, Pro- 
fessor Nichols used thermo-couples of different diameters, 
and finding, as others had found before him, that the thinner 
the thermo couple the higher the temperature registered, he 
conceived the idea of drawing a curve in which he plotted 
the temperatures against the diameter of the couples; and 
by extending his curve he was able to arrive (assuming 
such extension to be justifiable) at an estimated temperature 
which would be recorded by a thermo-couple of infinitely 
small diameter. . 

An infinitely small thermo-couple measuring the tempera- 
ture of a mathematical point furnishes a somewhat fanciful 
picture. But I am not going to treat you to a discussion 
which might become like the oft-quoted one of how many 
fairies can dance on the point of a needle. I believe that 
the procedure which Professor Nichols has suggested is 
warrantable, and the temperatures arrived at by his method 
are what we really want, or are, at any rate, the best we 
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Gross Section of Wires 


Curves showing temperatures in an acetylene flame, determined by four 
couples, of different cross section, at four different points. ‘The curves 
are extended so as to indicate the temperature corresponding to zero, 
cross section. 


proceed in this way with the different flames, we shall be 
able to attach a fixed meaning tothem. Iam not persuaded, 
however, that the method gives us a correction for the loss 
due to the fact that the radiating power of the couple is 
greater than that of the flame. The diagram is taken from 
a paper by Professor Nichols, and will show how his system 
is to be carried out. 

In 1896 an elaborate study of the bunsen flame by means 
of the thermo-couple was published by Wegener, who used 
such methods of disposing the couple as I had employed, and 
adopted the same method as Professor Nichols for calculating 
the temperature which would be recorded by a thermo- 
couple of infinitely small size. He gave a series of measure- 
ments of the various parts of the bunsen flame, which must 
be regarded as the most exhaustive study we have upon the 
subject. Wegener made many valuable observations on 
the thermo-couple and its employment ; and I should have 
been glad, had time permitted, to have done more justice to 
his excellent work. Another German investigator, Berken- 
busch, acting upon the suggestion of Nernst, hasendeavoured 
to correct another of the deficiencies of the thermo-couple— 
namely, that due to its loss of heat by radiation. One of 
the methods used, which was based upon.an experimental 
determination of the rate at which a couple lost heat, did 
not give a successful result. In the other, a thermo-couple 
was heated up by a current of electricity while in the flame, 
and by trial it was possible to make the electric heating just 
compensate for the loss of heat by radiation. 


APPLICATION TO THE ATMOSPHERIC BURNER. 


Such is the present state of the question, so far as methods 
are concerned. I have here a number of thermo-couples 
of different forms suitable for the exploration of flame tem- 
peratures, and I will use them when speaking, as I now pro- 
pose to do, of the application of the theory and practice of 
temperature measurement to some real practical problem. 
Among the many that present themselves, I think none is 
likely to be of more interest to you than the consideration 
of the atmospheric burner. I have here three such burners 
which have been used in connection with the incandescent | 











mantle. One is the old original Welsbach burner of 1887, 
the next is the well-known “C” burner, and the third is 
the Kern burner. By means of the thermo-couple, I can 
explore the temperature of these burners; and you will see 
at once that temperature efficiency follows their efficiency as 
light generators when used with a mantle. 

Now, of course, in each case we are using the same gas 
and burning it completely ; and according to the oldest 
method of calculating flame temperatures, each of these 
burners would have been set down as of equal value so far 
as the temperature of the flame is concerned. If we look 
at them in the light of the general principles which I have 
endeavoured to lay down, we can, I think, see exactly what 
may reasonably be expected in the way of temperature. 
If we are burning gas at a fixed rate, the smaller volume 
into which we can get the flame the higher must be the 
temperature. This is to my mind almost: self-evident, 
though it is not scientifically simple. If you consider the 
outer surface of the flame, and remember that the gas is 
being burned at a constant rate, it is plain that the smaller 
the surface the more concentrated must be the stream of 
hot gases. Now, the way to make a flame small is to get 
it mixed as rapidly as possible with the amount of air, or, 
better, with the oxygen, which it requires for combustion. 
The hottest sheet of flame, therefore, that we can expect to 
get from coal gas will be that produced when we have it 
completely and well mixed with air (if we limit our con- 
siderations to air) before issuing from the burner. In such 
a case, we get a single shell of very hot flame. This is not 
the case of the atmospheric burner, but the case of the 
blowpipe. | 

In the atmospheric burner, as commonly understood, and 
as exemplified by those before you, we have a mixture of 
gas with only a portion of the air necessary for its complete 
combustion. When this mixture issues from the burner 
tip, we have an inner cone of combustion with the primary 
air, as it is called, and an outer cone of flame due to the 
completion of the combustion in the outside or secondary 
air. The more burning that we do in the first cone, the less 
there is left to do in the second. As the air is added, the 
flame will therefore shrink in size. In the Kern burner we 
have no obvious inner cone, because of the large air supply 
and of the form of the burner-head. That is to say, we 
have nothing that is conical in shape; but we have the 
equivalent of the inner cone in the blue ring of serrated 
flame which rests almost flat upon the burner head. This 
is the most compact of the three flames for a fixed consump- 
tion of gas, and the outer sheet of flame is accordingly the 
most effective of the three for heating purposes. 

The same thing again may be shown in a single burner 
by varying the air supply. The photographs indicate the 
flame given by a bunsen burner consuming gas at a fixed 
rate under four different sets of conditions. In the first 





place, there is no air added to the gas before it leaves the 
burner; in the second, there is just enough to destroy the 
luminosity ; in the third, there is a much greater supply ; in 
the fourth, nitrogen instead of air is mixed with the gas 
before it leaves the burner. On the external surface, the 
concentration of hot gases which in each case are carrying 
away the heat of combustion of an equal amount of gas 
must be different in each case, and the efficiency of the 
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external surface for heating purposes must be different. In 
the case of the nitrogen-fed flame, the gas has to wander far 
to find the necessary oxygen; and so the flame has a large 
external surface, and is relatively very cool. 

The summation effect which we have on the outer burning 
surface of an atmospheric burner is clearly shown in the 
apparatus which is before you. If we stretch a wire verti- 
cally through a bunsen flame and another wire horizontally, 
you can see that when I withdraw the inner cone to a dis- 
tance by means of a separating apparatus, so that the gases 
from the inner cone have time to cool before they enter upon 
the second stage of burning, there is a very perceptible drop 
of temperature in the outer sheet of flame. 


CALORIFIC VALUE AND TEMPERATURE. 


If we are asked what is the relation between the calorific 
value of a gas and the temperature of a flame which it will 
produce, we may reply that though in general the higher the 
calorific value the higher the temperature of the flame which 
it can be made to give, this is not necessarily always the 
case. Ifwe have two specimens of gas of the same calorific 
value, but of very different chemical composition, we may 
have considerable differences in the amount of air which they 
require for complete combustion ; and so, though the rates 
of supply of the gases may be the same and the rate of oxi- 
dation be the same, the different amounts of atmospheric 
nitrogen brought into the flame will produce differences of 
volume of the flame, and consequently differences in the tem- 
peratures of their external surfaces. 


TEMPERATURE AND THE WELSBACH LIGHT. 


When we come to the particular case of the heating of a 
mantle in a flame, we have a special problem. We cannot 
affirm a priori that the most suitable flame for economically 
heating such an object will be a single hot shell of flame 
such as that of a blowpipe. The loss of heat by radiation 
from a mantle is so considerable that it may well be advan- 
tageous to burn the gas in two cones of flame, one of which 
is within and the other outside the mantle. I donot believe 
we have the theoretical data for deciding such a question; 
but I think that we have, as Professor Lewes has recently 
pointed out, the practical fact that all burners used with the 
mantle give a flame in which there are two sheets of com- 
bustion ; and we may consider the mantle to be heated on 
the inside by an inner flame formed by the gas burning as 
far as it can with the air admitted through the air-ports, and 
on the outside by an outer flame due to the completed com- 
bustion of the gas in a rapid current of external air. 

I should have been glad, had time permitted, to have 
entered furthur into the question of temperature in relation 
to the incandescent mantle. The theory of the luminosity 
of the mantle is a most fascinating problem, on which, as 
you are aware, a great amount of labour has been spent. It 
is a subject to which I have devoted a considerable amount 
of attention, and in connection with which I have done a 
certain amount of experimental work. I must confess that 
I find the problem exceedingly difficult ; and I can only now 
say—without, I hope, underestimating the work of the many 
eminent people who have treated of the subject—that I 
do not consider that our information, either experimental or 
theoretical, is at all complete. It is even a disputed point 
whether the mantle has a higher or a lower temperature 
than that of the flame in its immediate neighbourhood. 

Whatever be the explanation of the extraordinary light- 
giving power of the incandescent mantle, it appears certain 
that the luminosity increases very rapidly with an increase 
of temperature of the flame in which it rests, and so the 
problem of developing light from coal gas gets more and 
more restricted to providing a flame of high heating power. 
A gain of even a few degrees in temperature is not to be 
neglected, 

CONCLUSION. 


In conclusion, I will draw your attention to a table in 
which I have collected the various estimates that have been 
made of the highest temperature of a bunsen flame of coal 
gas. Of course, the gas used has not been the same in the 
different cases, but the discrepancies are far beyond any- 
thing that could be accounted for by that fact. The cause 
is to be found in the various sources of error to which I have 
already alluded. Ialso may direct your attention to a table 
of maximum temperatures which has recently been given by 
Professor Féry as the result of an ingenious, though, I ven- 
ture to think, not entirely unexceptionable, method of mea- 
surement, based upon the reversal of the D line of sodium 





ee ee 


vapour in a flame when viewed against an electric filament 
of known and alterable temperature. These figures will give 
you an idea of the intensity of heat obtainable with gaseous 
fuel. They omit, however, a most important and notable 
case—namely, that of the oxy-acetylene flame, which has 
a temperature between 3000° and 4o000°C. This is by far 
the hottest hydrocarbon flame we know, and one of which 
important industrial applications are being made. I ma 
add that M. Féry estimates the temperature of the electric 
arc to be 3;60° C., and that of the sun to be 7800° C, 


Maximum Temperature in the Flame of a Bunsen Burner 
using Coal Gas. 


Date. Deg. C. 
1860.—Bunsen and Kirchhoff . . . . . . . 2350 
677.—Rosetti . .« 2» «© © © © » © »« . 1360 
Ee ae ae ee ee ee ee ee a ee 
rn sg ie Se ee wo ce ww oe 
a —— 
s606.—Wagmwener . . + + + © © © © © « E970 
ee ee ee eee 
1902.— White and Traver. . . . «© «© « «+ «+ 1780 
SS Se ee a a a 
Maximum Flame Temperatures (Féry, 1904). 
Deg. C. Deg. Fahr 
Bunsen burner, gas fully aerated. . . . I87I «. 3400 
ge et a a eae) i)? 
ee lh 
I. ge eee tere ee ER: lve. Se 
Denayrouze bunsen, alcoholandair. . . 1862 .. 3384 
Do., half each alcohol and petroleum spirit. 2053 .. 3727 
Hydrogen, free flame in air ) = = nes a Sa 
Oxy-coal gas blow-pipe flame. . . . . 2200 .,. 3992 
Oxy-hydrogen ae fe ces ee 2420 .. 4388 





The PRESIDENT, in moving a vote of thanks to Professor 
Smithells, said he thought the lecture would have been all 
the more appreciated from the entire absence of any dog- 
matism, or any demand that they should implicitly accept 
definite statements of figures. The lecturer had given tem- 
peratures which only professed to be approximations to the 
actual flame temperatures. He (the President) could have 
wished that a little more had been said in regard to the 
standard burner, as well as about atmospheric burners. It 
was quite evident that it was not sufficient to manufacture 
and distribute gas; it was necessary that the very highest 
scientific attainments should be utilized in seeing that it was 
properly burned. To this end, it was of the utmost impor- 
tance to be in possession of the latest scientific information; 
and they were much indebted to Professor Smithells for 
showing them so clearly and lucidly the methods by which 
the temperature of a flame could be measured, leaving it to 
them to practically work out means by which this know- 
ledge could be utilized—first in securing, not the highest tem- 
perature but the greatest illuminating power in an ordinary 
bunsen burner; secondly, in getting the full calorific value 
from the gas they produced. 

Mr. C. C. CARPENTER said that he had great pleasure in 
seconding the motion. He need not remind the members 
that this was not their first acquaintance with Professor 
Smithells or his work. Some years ago he was good enough 
to bring under their notice a charming experiment, which 
he had repeated that morning in a more interesting form, 
showing plainly the two component parts of an ordinary 
bunsen flame. In looking at this experiment, his (Mr. Car- 
penter’s) eyes were directed to the Nernst lamp on the table, 
which the Professor was using for the galvanometer, and he 
could not help thinking of the direction in which electricians 
on the one hand and gas engineers on the other were moving. 
Two separate roads, so to speak, were necessary in their 
progress towards efficiency—one, improvements in the 
method of producing the current, whether of electricity 
or gas; the other in the method of using it, whether in the 
Nernst lamp or the incandescent burner. Their progress 
in the future, as it had been in the past, must be by im- 
proving the current and improving the method of using it; 
and it was only by such scientific investigations into the 
quality and characteristics of flame, where flame was used, 
and its action on the radio-active material, such as thorium, 
that they could hope to attain the highest efficiency. For 
this reason, they must all welcome the very clear and lucid 
explanation which had been given by the lecturer as to the 
temperature in gas-flames. 

Professor SMITHELLS, in responding, said it had beena great 
pleasure to him, as a scientific man, to be brought once more 
into relationship with the Institution, in which he recog- 
nized that there was a large body of men who were close 
allies of scientific men, and who translated continually the 
achievements of science into the realities of practice. 
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PYROMETERS AND CARBONIZATION. 
By JOHN BOND, of Southport. 





which Science places at our disposal—especially so when 
great benefit may be derived from such apparatus. Eminent 
scientific men have given much thought and attention to 
instruments for the measurement of high and low tem- 
peratures ; and it is now possible to ascertain and record 
with accuracy the temperatures at various points in the 
process of gas manufacture. 


PYROMETERS. 


Pyrometers are useful in determining the distribution of 


heat in retort-settings, the temperatures best suited for the | wires together by means of an oxy-hydrogen blow-pipe, 


carbonization of any particular coal or oil, and the tempera- 
ture at which the purification of gas can be carried on with 
economy, &c. ‘Thewriterconsiders it advisable that every gas 


engineer and manager should have at the works one or more | 


pyrometers, instead of adopting the unsatisfactory “thumb 
measurement ’”’ method of temperatures. It is his intention 


to describe pyrometers which he has had in actual use and | 


which may be regarded as most applicable to gas-works 
practice. Such instruments may be divided into five classes: 
1. Thermo-electric pyrometer. 2. Electrical resistance 
pyrometer. 3. Optical pyrometer. 
electrical pyrometer. 5. Calorimetric pyrometer. 


Thermo-Electric Pyrometer. 


by this method was one of the pyrometers invented by the 
late Sir William C. Roberts-Austen and illustrated in fig. 1. 
It consists of a dead-beat galvanometer G, having a fixed 
horse-shoe magnet and movable coil. 
resistance, and is suspended between the poles of the magnet 
by means of very fine phosphor-bronze wire. 
the suspension wire is a small mirror A, which is adjusted, 
when necessary, by means of a torsion head. 


| 


| 


The curves are readily distinguished from each other; one 


_ being exposed to the line of light over a longer period, and, 


consequently, giving a thicker curve. The instrument is 


| provided with a resistance coil; and if the deflection of the 


line of light is small, the resistance wire can be shortened, 
; ae _ and the required deflection of the light obtained. 

We are living in an age of keen competition; and it is | 
necessary for us to take full advantage of all apparatus | 


The thermocouple of the pyrometer (fig. 2) consists of 
two dissimilar wires. One wire is pure platinum and the 
other platinum with to per cent. of iridium or Io per cent. of 
rhodium. Physicists have found that these metals with plati- 
num in a homogeneous state are more suitable for a thermo- 
couple for high temperatures, as they do not give parasitic 
currents. In making many experiments with platinum and 
platinum-iridium and rhodium couples, the writer concluded 
that it is better to employ platinum and platinum-rhodium 
wires, although these metals give a lower electro-motive 
force, as will be seen by fig. 3. 

In making a couple, it is advisable to fuse the ends of the 


instead of simply twisting them together. The wires are 
threaded through porcelain or pipe-clay stems P, which 
serve to insulate them. The stems are then placed in a 
porcelain tube glazed inside and out; the porcelain being 
protected from sudden changes in temperature by a covering 
of asbestos string, which has been previously dipped in a 
slurry of fire-clay cement and burnt. For rough work, it is 


| necessary to protect the porcelain tube with a piece of 


4. Radiation thermo- | 


wrought-iron gas-piping, welded up at one end, as shown in 
fig.2. The loose ends of the wire forming the thermo-couple 
are fixed to binding-screws at the head of the outer sheath. 


_ The couple is placed in the circuit with the galvanometer 
_ by means of insulated copper wire 1 mm. in diameter, of 


The coil has a high | 
Attached to | 


A beam of | 


light from a gas-jet C enters a square hole at the side of | 
| freezing and boiling points of substances and metals may be 
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Fic. 1—THE RoBERTS-AUSTEN THERMO-ELECTRIC PYROMETER. 


the apparatus, and is reflected by a mirror M, placed at an | 
angle of 45°, through a narrow slot. The beam of light is | 


then concentrated by means of a lens upon the mirror of the 
galvanometer, which mirror reflects a line of light upon the 
scale S, and also upon the drum D. The line of light can 
be seen upon the scale and the temperature determined from 
lime to time while a record is being taken upon the sen- 
sitized photographic paper on the drum. By means of a 
clockwork attachment, simultaneous records may be made 
of the temperature of two furnaces upon the sensitized paper. 
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Fic. 2.—THE THERMO-COUPLE. 


: _ high conductivity. By heating the junction of the couple, 
The instrument the author used for taking temperatures | 


an electro-motive force is developed, the current strength of 
which is measured by the galvanometer. 

It will be noticed in fig. 3 that the representation of the 
electro-motive force generated by increase in temperature 
takes the form of almost a straight line. It is necessary to 
calibrate all thermo-couples, as it is very rarely two are 
obtained alike. The calibration is done by placing the 
couples into metals and substances in a state of fusion or 
ebullition. The line of light deflected on the scale is noted, 
and a curve plotted on sectional paper. The following 


taken for a wide range of temperature: 


Boiling point of water . 100° C, 
Freezing point of tin 230° ,, 
Boiling point of sulphur 445° 155 
Freezing point of aluminium . 660° ,, 
Freezing point of copper . 1080° ,, 


Before placing the couple in heated metal, it should be pro- 
tected by a piece of 41-inch or 2-inch gas-piping, which has 
been welded up at one end. If an unprotected porcelain 
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1. E.M.F. given by a platinum and 
platinum containing 10 per cent. 
iridium couple. 
E.M.F. given by a platinum and 
platinum containing 1o per cent. 
rhodium couple. 
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tube is used, it invariably cracks. A porcelain or glass tube 
may be employed for taking the boiling point of water and 
sulphur. 


| emtemee 


the compensating wire. The thermometer coil forms one 


_ arm of the bridge B C, and the compensating wire and a 


It is advisable to have one couple carefully | 


standardized to correct the couples in general use from time | 


to time. 

In calibrating a couple, the whole length of wire which it 
is intended to use with the couple should be connected, so 
as to prevent resistance of the wire employed creating an 
error. It is necessary to protect the head of the couple from 


the heat of the furnace—in fact, the whole of the binding- | 


screws should be kept at a constant temperature. Correc- 


tions for temperature at the head of the couple can readily | 


be ascertained by subjecting the head to known tempera- 
tures and noting the deflection of light on the scale. In 
retort-house work, it is often impossible to keep the head 
of a couple at a temperature at which the couple has been 
calibrated; but having noted the correction for tempera- 
ture up to (say) 60° C., the error due to heating can be 
remedied. The E.M.F. of a couple changes after working 
continually at high temperatures, These changes are more 
marked with platinum and platinum-iridium wires than with 
platinum and platinum-rhodium wires. 

It is essential that the porcelain tube should be glazed 


_ may be, by a screw attachment. 


balancing coil form the opposite arm A B. The resistance 
of the arms is equal when the thermometer coil is at Zero 
Consequently, no current passes through the galvanomete, 
when the battery circuit is made. The platinum Wires’ are 
insulated by passing through fine porcelain stems, and then 
enclosed in a porcelain tube glazed inside and out. The tubes 
are protected in the same manner as the thermo-couple, 
The Whipples’ temperature indicator consists essential] 

of a delicate galvanometer and Wheatstone bridge. The 
bridge wire is wound spirally round the inside of a drum, 


_ which is provided with a suitable contact and engages the 


wire as the drum is revolved. The drum, in revolving, jg 
at the same time moved backward or forward, as the case 

: On the outer face of the 
drum is a scale mapped out spirally in Centigrade or else 


| Fahrenheit degrees corresponding to the resistance. The 


inside and out, to prevent, as far as possible, carburetting | 


of the platinum by the occlusion of carbon and hydrogen 
gases. The carburetting of the wires causes a lowering 
of the electro-motive force, as will be seen in fig. 4. 
Curve A records the calibrating of the couple before placing 
in a heated flue; Curve B records the calibration of the 
same couple taken after the wires had been exposed to 
hydrogen and carbon gases in the flue for twenty days. 
This couple was not properly protected from the action of 
furnace gases. 

The wire forming the couple should not be less than 
o'5 mm. in diameter, so as to avoid any great error in the 
resistance due to heating above the junction. A thermo- 


couple which the author had in practical use was tested for | 
resistance in the following manner: The protected thermo- | 


couple was placed first in boiling water and then in a 


vapour of boiling sulphur, the wires of the couple being © 


suitably insulated and conducted through a furnace. After 
noting the electro-motive force produced at the boilirg 


point of water and sulphur, the furnace was lit and the | 


platinum and platinum-rhodium leads were heated to about 
800° C. There was a slight lowering of the E.M.F., which 
caused an error in the temperature of 2° C. The difference 
due to the resistance of the couple may be neglected for all 
practical purposes, except where long couples are used and 
are heated throughout their whole length. 


Electrical Resistance Pyrometer. 


The instruments experimented with were Siemens and 
Whipples’ pyrometers, which give very accurate readings, 
and are most sensitive to slight variations of temperature. 
The platinum thermometer, which is part of the apparatus, 
has a coil of fine platinum wire W wound round mica strips 
having a cross section A, as shown in fig. 5. The ends of 
the coil are fused to stout platinum leads P, which are con- 
nected to terminals at the head of the thermometer. Just 
above the coil, and travelling the whole length of the ther- 
mometer, is a continuous platinum wire similar to the leads 
and bent in the form of the letter U. The two ends of the 
wire are connected to separate terminals at the head of the 
thermometer. This is called the compensating wire C, and 
prevents error due to the variation of the temperature above 
the coil of the thermometer, as the increase in resistance of 
the leads through heating is balanced by an equal increase 
in the resistance of the compensating wire. 

The accompanying diagram (fig. 6) shows the method of 
measuring the increase of resistance and the part played by 





instrument indicates temperatures up to 1400°C. In taking 
temperatures, the thermometer is connected to the terminals 
by four insulated copper wires. In making the battery 
circuit, a key is depressed; and the head of the drum js 
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Fic. 6.—APPARATUS FOR MEASURING THE INCREASE OF 
RESISTANCE. 


rotated till the pointer of the galvanometer is on the zero 
line. A direct reading of the temperature is then taken from 
the scale. 

The Siemens indicator consists of a Wheatstone bridge 
and a D’Arsonval galvanometer. Six dry-cell batteries are 
used in connection with this indicator. The indicator is 
provided with a sliding contact and pointer. By pressing 
the knob on the contact arm, the battery is put into contact 
with the galvanometer and thermometer ; and any tempera- 


_ ture from 10°C. up to the limit of the apparatus can be taken 


by moving the sliding contact round the hexical wire coil to 
a position where the balance of resistance is obtained. The 
indications of these instruments depend upon the influence 
of temperature on the electrical resistance of the platinum 
wire coil of the thermometer. The resistance of a wire 


increases with rise of temperature. 


Optical Pyrometer. 


After carefully testing the “ Wanner’ pyrometer, the 
author came to the conclusion that it is a most useful and 
handy form of apparatus for taking temperatures of flues, &c., 
above goo° C. Local heating in settings can readily be dis- 
tinguished, and the temperature quickly ascertained. He 
considers that this apparatus will prove of great benefit in 
taking the fusing point of fire-clay material. The apparatus 
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Fic. 5——-TueE PLatTinum REsIsTANCE CouPLeE. 
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Fic. 7——WANNER’S OPTICAL PYROMETER. 


is shown in fig. 7, and is a photometer-pyrometer. A | 


direct-vision spectroscope P is used; and by means of a 
screen all the rays of the spectrum are cut out with the 
exception of a narrow band in the red corresponding to 
Faunhofer’s C line. 

The standard used for comparing the intensity of the red 
rays is a small 6-volt electric lamp E. The lamp, which is 
connected to a storage battery by flexible cord, illuminates 
the slit S, after passing a right-angled prism S having a 
ground-glass surface on the underside, which causes the 
light to diffuse. 
enters the slit S.,. 


by the prism P. Each of the beams is separated into two 


polarized parts in planes at right angles by the polarizer R, | 


and passes through a double prism B. This prism is pro- 


portioned, so that an image from §S, (the ordinary rays) and | 


an image from S, (the extraordinary rays) coincide in front 
of the slit S,. On looking through the eye-piece, both rays 
are noticed. The one coming through slit S, is seen on the 
upper half of the field, and the ray which enters at S, is seen 
on the lower half. 

As the rays are polarized in planes at right angles to each 
other, the Nichol analyzer N, which rotates, can weaken or 
intensify one or the other half of the field. The analyzer 
which carries an arm A, is turned through an angle so that 
the two halves of the field have the same brightness. The 
angle is noted on the scale D; and the temperature of the 
furnace or body sought is given on reference to the table 
supplied, which is calculated on the basis of Wier’s or 
Planck’s laws. 
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magnet has a single air-space and the movable coil of the 
galvanometer is balanced by the needle pointer which 
records direct readings of the temperatures. 

The Féry pyrometer is the handiest form of apparatus for 


_ taking temperatures that I have ever worked with, as it is 
| specially adapted for taking temperatures of flues, combus- 


_ tion chambers, producers, retorts, &c. 


Light from a furnace or other heated body | 

The slits are in the focus of the lens L, | 
which lens renders the beams of light from both sources | 
parallel, and each is broken up into a continuous spectrum | 


For correctness in the taking of temperatures where an | 


electric lamp is the standard, it is necessary to frequently 


test the light of the electric lamp against the light of an | 


amyl-acetate lamp, the brightness of which is viewed 
through ground glass. The analyzer is set at the normal 
point, and the electric lamp adjusted by a thumb-screw T so 
that the whole of the field has the same intensity. With a 
little practice the instrument can be read to within half-a- 
degree, which gives the following results at various tempera- 
tures :-— 


0'5 scale division. 4°0° C. at 1000° C. 
o°5 9 6°5° ” 1400° 9 
o°5 99 14°0° ” 1600° ” 


Temperatures of transparent flames cannot be taken by this 
class of pyrometer. 


Radwation Thermo-Electrical Pyrometer. 


In the Féry pyrometer (fig. 8) use is made of the total 
radiation of a body. It is capable of taking very high tem- 
peratures, and consists of two adjustable lenses, and a 
thermo-couple made of constantan (an alloy of 60 per cent. 
of copper and 4o per cent. of nickel) and copper wires. The 
radiation emerging through a sight-hole in the furnace is 
focused upon the very sensitive thermo-couple, which is 
supported and protected from extraneous rays by the screens 
CD. When the adjustment is correct, the image of the 
observation hole should completely cover the junction. The 
thermo-couple is connected to a Meylan-D’Arsonval gal- 
vanometer divided into millivolts and degrees Centigrade 
(similar to the one previously described). The horseshoe 














There is no great 
skill required in the manipulation of the instrument. 
Thermocouples and resistance thermometers cannot be 
applied in taking flue temperatures above 1,400° C., and 























Fic. 8.—FERy’s RADIATION THERMO-ELECTRIC PYROMETER. 


even at this temperature variations take place in the plati- 
num wires, and it is advisable not to subject them to a tem- 
perature above 1200° C. As no part of the Féry pyrometer 
is raised more than 80° C. above the air temperature, and is 
not exposed to the action of flue gases, it becomes a very 


| valuable instrument in measuring high temperatures in con- 
' nection with retort-house work. At the present time we are 


constructing a furnace for taking the fusing point of fire- 
clay material, and although we have not as yet done much 
work in this direction I am convinced that the Féry pyro- 
meter will prove very useful in aiding us to buy fire-clay 
material which will withstand a great amount of heat. 


Calovimetric Pyrometer. 


The Siemens pyrometer (fig. 9, p. 694) is a handy form of 
apparatus for taking the temperature of flues. It consists 
of an outer copper vessel, which contains two inner copper 
vessels. There is an air space between the outer and 
inner vessel; and the walls of the inner vessel are lagged 
with felt. The inner vessel is provided with a thermometer 
B, at the side of which is a movable scale C. To ascertain 
the temperature of a flue, one pint of water is poured into 


_ the copper vessel and the sliding-scale adjusted to the level 


of the mercury, which gives the temperature of the water. 


_ The metal disc is placed in the flue and allowed to remain 





| the pyrometer. 


until it is at the same temperature as the flue. The disc is 
rapidly withdrawn and dropped into the water contained in 
The temperature of the thermometer and 
sliding-scale are read off. The sum of the readings gives 
the temperature of the flue. It is necessary to weigh the 
discs from time to time, and correct for the loss of weight 
due to the action of heated gases. 


CARBONIZATION. 


Carbonization of coal presents such an enormous field for 
investigation tnat the author is only able to give an intro- 
duction to this important subject, which is full of absorbing 
interest and possibilities. In modern gas-works, regenera- 
tive retort-settings are in general use. By their adoption 
any degree of heat can be obtained up to the fusion of the 
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fire-clay material employed in their construction. For 
economy in working these or any other class of settings, it 
is essential that they should be so designed that regular 
heating takes place throughout, and that the temperature 
best suited for the carbonization of a particular class of coal 

should be known; due con- 


Mr. W. H. Y. Webber, 


TEM sideration to the weight of 
EE coal charged into the re- 
i \ i . . . 

BENE torts being given. 
aii 


EE in an article, on ‘‘ Observa- 
EE | tions on the Philosophy of 

> a Coal Carbonization and the 
He 4 -C Quality of the Resultant 
| Gas,” * has recently con- 
tributed information on the 
t size of retorts best suited 
i for gas production. In this 
article, he states that “ the 
golden rule of good car- 
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” Ws bonizing of coal, especially 
i Se = of heavy, strongly coking 
(=a coal, chiefly for gas pro- 
SR duction, is evidently to 
£2: 


charge little and often.” 
This is a policy the writer 
has advocated and worked 
upon for many years with 
good results; and by the 
charts of temperature re- 
cently taken, he can fully 
confirm the above rule. In 
making tests on the car- 
ri _ bonization of coal, he em- 
“J [2s¢ ployed Q retorts, having a 
} | section of 20 in. by 15 in. 
The coal experimented with 
was the size of Brazil nuts. 
Temperatures were taken 
at three different zones in 
the charge (see fig. 15)— 
viz: (A) At the base of 
the charge. (B) At the 
centre of the charge. (C) 
At the top of charge. 
Thermo-couple pyrometers 
were used; and in every 
case continuous tests were 
photographically recorded. 
By this means, slight varia- 
Fic. 9-— Tue Siemens Catonri- abies in the meer of 
METRIC PYROMETER. 
the zones, due to greater 
variations in the temperatures of the flues, could be detected 
during the carbonization of the coal. 

On referring to curve D on diagram 114, it will be noticed 
that the temperature at the commencement of the distillation 
of the coal was 680° C. At the end of the first two hours, 
the temperature rose in almost a straight line to 795° C. 
At this stage, 36°83 per cent. of the total gas had been 
evolved. This, along with tar, liquor, and impurities 
lightens the charge, giving a freer passage for heat to pene- 
trate the remaining mass. Heat from the top of the retort 
has now passed through the upper portion of the charge, and 
aids in producing a greater increase of temperature during 
the next two hours—viz., from 795° to 1o10° C., or an 
increase of 215° C. 

Gas to the extent of 83°58 per cent. has now been evolved. 
The temperature during the next half-hour advances about 
20° C., and then follows a line varying in proportion with 
the outside heating of the retort. 

When the coal has been distilling two hours the tempera- 
ture at the centre of the charge (curve F diagram 11a) was 
approximately the same as the temperature at the base of 
the charge (curve D), and remained the same for about 
fifteen minutes, afterwards rising to 980° C., but keeping 
from 10° to 50° C. below the temperature at the base. 

The amount of gas obtained by employing these heats 
and a charge six inches thick was 11,648 cubic feet per ton 
of coal carbonized, and the illuminating power 13°47 candles, 
which gives a sperm value of 537 lbs. per ton of coal. Dia- 
gram 11 shows the rate at which the gas was evolved, also 
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* See ‘‘ Gis World,’’ March 18 and 25, ard April 1 and 8, 1905. 








the illuminating power and calorific value with and without 
carbonic acid in the gas. 

By employing lower heats and the same thickness of coa] 
as in the previous test, the temperature at the centre of the 
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Fic. 10.—ILLUMINATING POWER AND CALORIFIC VALUE. 


charge reaches approximately the temperature at the base 
after the coal had been subjected to distillation for five hours 
(see curves F and D respectively, diagram 10a). At this 
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Fic. 11.—ILLUMINATING POWER AND CALORIFICVALUE. 


stage 78°03 per cent. of the total gas had been evolved. 
The make per ton of ccal was 10,137 cubic feet and the illu- 
minating power 14°25 candles, which gives a sperm value 
of 495 Ibs. per ton of ccal. For this test, diagram 10 shows 
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the rate at which the gas was evolved, also the illuminating 
value and calorific power with and without carbonic acid in 
as. 

aa were made upon charges 12 inches thick, 
and the temperatures are recorded on diagram 12. The 
make per ton of coal was 11,35 5 cubic feet and the illumi- 
nating power 13°30 candles, which gives a sperm value of 
518 lbs. per ton of coal. 


A, Temperature at top flue. B, Average 


temperature. , Temperature at 
bottom flue. D, Temperature at bot- 
tom of charge. E, Temperature 


F, Temperature 


t top of charge. 
wife 2 G, Temperature 


at centre of charge. © 
at crown of mouthpiece (fig. 13). H, 
Temperature at top of dip pipe (fig. 14). 
I, Retort-house temperature. 


Rate of carbonization 12°8 tons per 1000 
square feet of retort surface. 
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Fic. 11A.—TEMPERATURES 
DurinG DISTILLATION. 


FIG. 10A.—TEMPERATURE 
DuRING DISTILLATION WITH 
LoweER HEaAtTs. 


(Charge 6 inches thick. ] [Charge 6 inches thick. ] 

It is evident that the sooner the temperature of the 
central portion of the charge assumes approximately the 
same temperature as at the base of the charge—paying 
due regard to the temperature of the retort before 
charging—the better will be the results in sperm value 
per ton of coal carbonized. It will be seen that an ideal 
charge would be a very thin layer of coal; but this, 
100 
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Hours 


Fic. 12,.—TEMPERATURE DuRING DISTILLATION. 
[Charge 12 inches thick. ] 


D, Temperature at bottom of charge. 


top ” 
centre ,, 


F, 9 +] 
of course, is not practicable by the present method of 
working retorts, as the labour would be too costly. If 
a well carbonized charge of coal be examined, evidence is 
found to prove that the distillation has taken place by what 
may be termed two distinct sources of heat—the one source 
passing upwards from the sides and bottom of the charge, 
and the other passing downwards. 

The coke is divided into two separate layers (fig. 15), the 


















































nature of the bottom layer being denser than the top, show- 
ing that the coal at the lower portion has been subjected to 
more heat than has the upper portion. Curves G (fig. 11a) 
show the temperature of the superheated gases evolved, as 
they leave the mouthpiece of the retort. Resistance ther- 
mometers were inserted so that the coil was in the centre 
of the ascension pipe just above the crown of the mouth- 
piece, as shown in fig. 13. 
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Fic. 13. FIG. 14. 


It will not be possible in the time at the author’s disposal 
to deal with the subject of superheating, but he hopes to 
bring this matter before the Institution at a later date. 

Temperatures were taken between the H and dip-pipe 
(fig. 14), and are represented by curve H (fig. 11a). The 
superficial area of the cooling surface from the crown of 
the mouthpiece to the position of the thermometer is equal 
to 18°3 square feet. Flue temperatures were obtained by 
using radiation thermo-couple, resistance, and optical pyro- 
meters. Watkin’s heat recorders were also employed. The 
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temperature of a retort on the outside, and also that of the 
brickwork forming the flue, is at times greater or less than 
the flue gases. This is a point to be taken into considera- 
tion if the temperature of the outer surface of the retort is 
required. To obtain this by a platinum thermometer, it 
should be placed inside a fire-clay sheath. 

The author’s first experience of flue temperatures was to 
find a variation of over 300° C. How much over he does 
not know, as it was necessary to withdraw the thermometer 
at 1400° C. This variation he was able to remedy, and 
maintain a heat to within about 50° C. of the temperature 
required. In testing the illuminating power, the gas was 
burnt in a Sugg’s No. 1 “ London” argand burner, and the 
flame regulated to a height of 3 inches; the gas consump- 
tion being corrected to 5 cubic feet per hour. The light was 
compared with that from a Harcourt 1o-candle pentane lamp. 
The necessary correction for temperature and pressure was 
applied in correcting the volume. The calorific power tests 
were made with a Junkers calorimeter. 

In conclusion, the writer wishes to express his thanks for 
the services rendered in the preparation of this paper, by 
his assistants, Messrs. Walmsley and Blundell. 


Discussion. 


Mr. J. P. Leatuer (Burnley) said the paper was very 
interesting to him, because he had worked with some of the 
pyrometers referred to, although not all of them. In the 
earlier part of the paper, the author said he found it better 
to employ platinum and rhodium than platinum and iridium 
for his thermo-couples; and the reason was given later on 
that the changes were more marked. He should like to 
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ask whether this was the actual result of Mr. Bond’s own 
experiments. His (Mr. Leather’s) only experiments had been 
with platinum and iridium ; and he did not go very much 
farther than calibration. He had about eight of the couples, 
which he had used for the purpose of estimating the con- 
ductivity of fire-clay; but his results were not in a suffi- 
ciently forward state to_ publish. He did not find, as stated 
by Mr. Bond, that an unprotected porcelain tube was in- 
variably cracked. It seemed to him there was some doubt 
about what the freezing-point of aluminium would be, be- 
cause it was difficult to get it sufficiently pure to know very 
accurately what that point was—at any rate within a few 
degrees. Perhaps for ordinary pyrometric purposes in a 
retort it might be sufficiently correct. If they knew the 
temperature within 10° or 15° in the retort, it would be near 
enough. If the object was to get the exact temperature to 
a degree, he should think aluminium was hardly one of the 
best metals to employ. Thermo-couples were not so easy 
to work with, nor so accurate, as the platinum resistance 
thermometer, which seemed to have many advantages, 
because errors due to the temperature of the leads could 
be removed by the compensating leads. In this connection, 
he thought thermo-couples were also used in such a way as 
not to be affected by the temperature of the leads. The 
method Mr. Bond employed was practically to measure the 
current by the galvanometer pyrometer, and not the tempera- 
ture. It might be graduated to read only the electro-motive 
force on the terminals of the galvanometer itself; and it was 
really and strictly speaking more a measurement of current 
than of electromotive force. Therefore it was better to 
work by balancing the electromotive force of the thermo- 
couple against the standard force, and then alter the resis- 
tance—or rather the electromotive force—until there was no 
deflection in the galvanometer. This was the method he 
used. It was difficult to describe it in a few words, but the 
operator had a constant current going through a wire which 
he tapped at different points, and, according to the points 
at which he tapped, when the galvanometer showed any de- 
flection, he knew what the electromotive force of the copper 
was at that time. It was generally known as the potentio- 
meter method. His chief difficulty about the thermo-couple 
method was that referred to by Mr. Bond—viz., keeping 
constant the temperature of the head of the couple. The 
electric resistance thermometer he had found to be very 
easily worked, and accurate. Practically, one could read 
the temperature, so long as the thermometer was in good 
condition, almost to a degree, even at high temperatures. 
He was also interested in knowing that Mr. Bond had found 
such good results with the pyrometer method which he 
(Mr. Leather) had not used. Coming to the carbonizing 
question, which was a more practical one, the result seemed 
to be that the best and greatest quantity of gas was given 
off when the coal was at a temperature below 800°C. (1472° 
Fahr.). Generally he had the impression that 1400° Fahr. 
was really about the right temperature for the destructive 
distillation of coal. It was not that they did not get far 
better results by having the flues much hotter than this, but 
the retort was not of the same temperature as the flues, as 
the paper showed. They knew this by simple observation. 
If they opened a retort after it had been filled for half-an- 
hour, the charge was found to be nearly black; and if they 
waited a little longer—say, for two hours—it was still a dull 
red, with the centre, which was really giving off the bulk of 
the gas, quite dark. This showed that the coal was not 
really being distilled at the high temperature they talked of 
when they measured the temperature of the flue; and that 
really the best carbonizing temperature was probably more 
in the neighbourhood of 1400° Fahr. than anything higher. 
The only object was to have the destructive distillation 
carried out, if possible, at a constant temperature. It was 
in this direction that they might, in spite of some practical 
difficulties, eventually find a solution of the question of how 
to obtain much higher results than they were getting at the 
present time. 

Mr. G. R. Histop (Paisley) said the paper was a valu- 
able and opportune one, for there was great difficulty in 
finding a reliable pyrometer at amoderatecost. With the in- 
formation now given him, no gas manager need be at a loss if 
he made use of this valuable instrument, which, as the author 
had shown, was capable of giving most useful results. It 
was a well-known fact that water had a very deleterious 


effect on the carbonizing temperature; and he was sorry | 


the author had not made some experiments in this direc- 








tion. Mr. Leather had stated that he found the coal having 
a moderate quantity of water was black when one looked 
into the retort about an hour after the charge; but the 
presence of a large amount of water would intensify this 
result very greatly. This question did not so much affect 
managers in the South as it did those in the North, where the 
coal contained from two to four times as much water as the 
average. It was no unusual thing to find a difference of 
from 10 to 15 per cent. in the working results, due to water 
alone ; and he had known cases in which contracts entered 
into in the summer, when the water was at a minimun, 
had when the winter came round been cancelled, and the 
coal rejected. No doubt in that case the analyst was to 
blame; for, had the coal been tested with a view to ascer- 
tain the amount of water present, the whole of the mystery 
would have been solved. The conclusion was that no coal 
should be examined from time to time without determining 
carefully the percentage of water present when the test was 
carried out. When allowance was made for this, all the 
differences could be well accounted for. He had known a 
diminution of as much as 33 per cent. in gaseous products 
from the addition of 1 per cent. of water; but, of course, 
the difference would not be going to the tar-well. It was 
his intention some years ago to read a paper on somewhat 
similar lines to the one now under discussion, and to deal 
specially with the question of water as being a factor which 
led to much misunderstanding and trouble from the use of 
coal containing variable quantities of water. He hoped Mr, 
Bond would, as promised, investigate this subject further, 
and favour the members with his results. 

Mr. G. Hevps (Nuneaton) said he had not had any prac- 
tical experience with pyrometers, and therefore could not 
discuss their merits; but he had taken much interest in 
looking into the points Mr. Bond had put before the meet- 
ing. He did not quite agree with what had been said about 
carbonization, and more particularly with the statement as 
to Mr. Webber’s idea of carbonizing coal—doing it a little at 
a time and often. This might be all very well; but surely 
the charging depended on the coal that was being carbon- 
ized, and they all used different kinds. Some coal was very 
high coking, and some did not coke at all; and this surely 
required a very different temperature and possibly different 
sections of retorts. Even when one got down to charging 
little and often, there were many circumstances to be taken 
into consideration from a commercial point of view. The 
make of gas per ton was not everything, after all. One had 
to consider the wages, and the fuel accounts. His own 
experience in carbonizing did not bear out the contention 
of Mr. Webber, endorsed by Mr. Bond. They had at Nun- 
eaton one of the largest sections of retorts ever used—26 in. 
by 16 in. Q; they charged 4 cwt. or 44 cwt. with screened 
coal; and they had been able to get as a result very nearly 
12,000 cubic feet of gas per ton. He heard some gentlemen 
ask what the illuminating power was. It might be any- 
thing they liked to make it. It seemed to him that in this 
subject one very important matter had been dropped—the 
question as to the rapidity with which the gas was taken oft 
as it was evolved from the coal. His experience taught 
him that this was of the utmost importance. Some peuple 
were not satisfied with taking off the gas as it was evolved; 
but they took off some producer furnace gases and the alr 
too, and in consequence they got all the kinds of makes 
and all the different values they had heard of. 

Mr. Joun West (Manchester) said he was very pleased 
that they had had this important paper on pyrometers— 
one of the most important subjects in connection with gas 
manufacture. Some thirty years ago, he tried to get a pyro- 
meter ; but at that time he satisfied himself that there was 
not one which would serve him, and he was obliged practi- 
cally to rely on his own optics. After listening to this 
paper, however, he felt very much indebted to the author for 
the time and trouble he had taken over it. He believed 
that the paper would be of very great importance in the 
future, and that pyrometers would be in use in all gas-works 
before long, with the result that they would be better guided 
in the scientific manufacture of gas and the temperatures of 
carbonization than they had been hitherto. He should like 
to ask Mr. Bond whether the Watkin heat-recorder which 
he had referred to was worked satisfactorily. What gas 
makers wanted to know was how they could improve 
their daily work from the information given them. He 
should like, therefore, to know what was the value of the 
Watkin heat recorder as compared with other instruments. 
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Was there very much variation? Because it seemed to him 
to be the simplest thing he knew of. 

Mr. H. Fow.er (Derby) pointed out that in constructing 
a thermo-couple pyrometer it was not necessary to employ 
fine porcelain tubes; covering the wires with small grained 
fire-clay was quite effective. 

The PRESIDENT said they were all much indebted to Mr. 
Bond for bringing forward his experience. He noted with 
much satisfaction the promise he had made that at some 
future time he would submit to the Institution the results of 
the scientific application of the pyrometer to the carboni- 
zation of coal; and he hoped he would show them how to 
improve their make of gas. 

Mr. Bonp said, in reply to Mr. Leather, they had worked 
with a platinum and rhodium couple, and found it was not 
so constant as platinum and iridium over a considerable 
time; the electromotive force was sooner reduced. As 
regarded the freezing point of aluminium, it was a very 
difficult matter to take it exactly ; but they employed it to 
check the result of the resistance which Mr. Leather referred 
to. He said it was possible to get accuracy to within 1°. 
With this instrument of Whipple’s, they could get 01° C. 
Mr. Helps had referred to a thick charge of coal. One of 
the chief reasons why he entered on this work was because 
he wanted to find out the exact temperature to suit any par- 
ticular class of coal or the thickness of the charge. Some 
coals would be better if they were thicker than others. 
This was a matter to be found out; and he would suggest 
the advisability of having a thoroughly scientifically trained 
man at a centre with an able staff, and that the results from 
different workers of the Institution should be sent to a 
central research laboratory and published yearly. This 
would get over a lot of difficulties in this very conflicting 
matter of carbonization. The very existence of the gas 
industry depended on temperature; and yet in how few gas- 
works were these valuable instruments found. He hoped 
more would be employed in future. With regard to the 
Watkin heat recorders, they were simply fusible pellets 
standardized by means of these instruments. Certain fusing 
mixtures were put into small trays, and the fusing-point 
noted of the particular substance, which was given in a 
table. They could be obtained within about 10° C. 


- — 
—_ 


THE REPORT OF THE RECENT 
DEPARTMENTAL COMMITTEE UPON 
METROPOLITAN GAS TESTING. 


By CHARLES CARPENTER, of London. 





It would not be easy to find a better example of the Con- 
servative attitude which has been so costly a factor in the 
development of British industry than the manner in which 
the supply of gas has been regarded by the Public Authori- 
ties of London. Gas supply has suffered enough in the 
past through coming into the world, if the metaphor be per- 
mitted, ‘ with a silver spoon in its mouth;” and the lesson 
has taken many years to learn, that to be successful it 
must adapt itself to the requirements of the public, its users, 
rather than expect these users to accept what it chooses to 
offer. Competition by other sources of supply has done 
more to overcome the inertia of boards of directors and 
managing committees than the most pushing gas engineer 
could at one time have dreamt of. 

Some of the public authorities of London, however, still 
appear to regard gas supply with the same suspicion as 
would have been pardonable a third of a century ago. 
Interesting light has been thrown upon this attitude by 
the report of the Departmental Committee appointed by 
the Board of Trade to investigate the statutory require- 
ments relating to the illuminating power and purity of gas 
supplied to the Metropolis. But, beyond the magnitude 
of the interests at stake, this cannot be of more than 
passing interest to the large majority of thcse responsible 
for the supply of gas. 

_ To deal with the whole of the recommendations contained 
in the report would only be wearying the time of this meet- 
ing. So no notice will be taken of such as pertain to the 
Gas Referees, since, fortunately for the progress of the gas 
industry in general, there is no likelihood that a similar 

ody will ever be created in Great Britain and Ireland out- 
[London itself may be regarded as the last 





place in the Empire where the supply of light, heat, and 
power by gas should be hampered by unnecessary and 
vexatious restrictions.] For the same reason, reference will 
not be made to the recommendation that no tap, branch, or 
connection should be allowed on the service-pipe supplying 
the testing-stations; since in all probability no controlling 
authority outside the London County Council area regards 
the officials of the local gas undertaking as other than honest 
people engaged in honest business. ‘There are, however, at 
least two matters in the report which I think are of very 
great interest to gas engineers everywhere. The various 
standards with which London gas should comply, in respect 
of purity and illuminating power, are matters of interest to 
the entire gas profession ; and this must be my apology, if 
one be needed, for introducing the subject to this meeting. 

No better example can be given of the unreasonable 
spirit actuating London gas control than the restrictions 
applying to sulphuretted hydrogen. The clause in the Act 
of Parliament which deals with this impurity states: “‘ Gas 
supplied by the company shall be wholly free from sulphu- 
retted hydrogen, and nothing in this Act shall authorize the 
Gas Referees to allow of gas being charged with any amount 
of impurity in that form.” The test devised by the Referees 
to carry out this prescription consists of a glass bulb through 
which rocubic feet of gas are passed over a period of fifteen 
hours; the gas impinging, by means of six finely construc- 
ted jets, against strips of bibulous paper treated with acetate 
of lead. Some time ago I carried out some experiments 
in order to estimate the sensitiveness of the test. I took for 
the purpose three glass vessels having a capacity of 1°43, 
1°59, and 1°89 cubic feet respectively. These were filled 
with coal gas containing a known percentage of sulphuretted 
hydrogen, which was displaced into the testing apparatus 
by running-in washed and dried silver sand, so that the 
whole process was carried out without any chance of the 
absorption of sulphuretted hydrogen. 

These experiments proved that an amount of sulphuretted 
hydrogen equal to 0°0638 grain per 100 cubic feet tended to 
produce well-defined coloration of the lead paper in about 
an hour. One would have thought that such a test would 
have met the requirements of any authority, however exact- 
ing; but there have been occasions in which the time of 
busy men has been taken up bya discussion of the question 
whether there was or was not the slightest possible shading 
or darkening of the part of a test-paper opposite one of the 
jets. More recently experiments have been made by Mr. 
W. J. Dibdin, over a much wider range, of sulphuretted 
hydrogen impurity and the sensitiveness of the Referees’ test 
for indicating its presence. ‘The results are set forth in the 
following table :— 








Quantity of 
Sulphuretted 
Hydregen Results of Tests by the Gas Results of Tests by Gas-W orks 
present. Referees’ Method Clauses Act Method—\ is. 
Grains per . Three Minutes’ Test. 
1co Cubic Feet. 
Average Results.| 
8°99 Detected at once. Detected at once. 
6°08 ms 7 om in 22 seconds. 
5°58 Zn re = at once. 
4°74 99 9? 9 29 
2°89 si ha be in 20 seconds. 
2°76 79 be | 9 + 45 5°? 
I "45 ,7 i + ’? 30 + 
2s rs y ys 13 30 
I "25 9? ’? 99 9 3G i 
Ss I2 ,? 5? ,? 9? 60 3? 
0°93 9? 9 7 %? 45 
0°70 ” 3? i) 2? 45 
0°61 rr - ¥ »» 45 
0°55 i) ” i) ” 60 
0°29 . rr - 5, 60 
0°183 » os “al | £0 
O° 145 99 9? ;? ,? 60 
O°1I24 5) i ” ? 60 _?? 
0' 090 a a te », 14 minutes. 
0° 086 e in 15 seconds. af asa - 
0° 069 + | ’? 12 te 99 ’, 2 
0°049 9 99 50 be + 9? 3 9 
0*045 9? + 30 be 99 + | 24 ’? 
0° 030 9 », 60 os 9 » 3 - 
0°0O27 | |] 490 | 9? be 3 | 
0*o16 pe ,, I+ minutes. | Not detected until 6 minutes. 
G°OI2 ” +e | 2 ei be in 3 be | 
0*co8 9 » 2 9 9 iehccal rr 











Upon a former occasion, the same experimentalist arrived 
at the following data as to the sensitiveness of the Referees’ 
test with varying quantities of sulphuretted hydrogen and 
different times: With gas impinging on acetate of lead paper 
at the rate of half-a-cubic foot per hour, indicated the 
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presence of sulphuretted hydrogen when only one grain was 
present in 14 cubic foot of gas at once. 


When 1 grain was present in 15 cubic feet, in 2 seconds 


*? I ° o? 375 79 9 .? 5 ’? 

Ks - » 1,500 ,, » » 8 ” 

7) I o? »» 15,000 ,, °° oo = minute 
7 seconds 

~~ 7 »» 150,000 ,, »» oo» 5 Minutes 


This latter figure being equal to only 0:00067 grain in 
100 cubic feet of gas. 

Mr. Vernon Harcourt, who has been a Gas Referee since 
1869, stated that the clause referred to is unreasonably strin- 
gent; but the Referees have apparently gone on the assump- 
tion that, instead of practicable purity, absolute purity was 
to be obtained—in other words, that gas was to pass such a 
test for its impurities as would be impossible in the case of 
water with the impurities peculiar to it. The requirement 
becomes all the more ridiculous when it is borne in mind 
that purified coal gas may contain from Io to 40 grains of 
sulphur combined with carbon instead of hydrogen, and that 
the products of combustion, as far as the sulphur is con- 
cerned, are identicalin both cases. The Departmental Com- 
mittee recommend that the stringency of this absurd test 
should be relaxed, though they do not suggest either a quan- 
titative one or a maximum amount to be allowed in the 
gas. This subject was also the result of a careful investiga- 
tion by Messrs. Dibdin, Hehner, and Rideal, with the result 
that a colour-test has been devised which, it is affirmed, 
gives as accurate estimations of small quantities of sul- 
phuretted hydrogen in coal gas as is the case by the Nessler 
test applied to the estimation of albuminoid ammonia in 
potable waters. The test is carried out as follows :— 


The gas shall be aspirated through a capillary tube at 
a rate not exceeding half-a-cubic foot per hour, through 
5 cubic centimetres of a clear and colourless test solu- 
tion (hereinafter prescribed) contained in a glass vessel 
of one-half inch diameter, until the colour produced 
thereby is equal to a standard colour produced by 
000025 grain of sulphur as sulphuretted hydrogen in 
5 cubic centimetres of the test-solution. The quantity 
of sulphuretted hydrogen in 100 cubic feet of gas shall 
be ascertained by calculation from the volume of gas 
required to produce a colour equal to that of the stan- 
dard. When less than one-fortieth of a cubic foot of 
gas is required to give this standard colour, the gas 
shall be deemed to contain more than 1 grain of sul- 
phur as sulphuretted hydrogen in 100 cubic feet of gas. 
The test solution shall be prepared as follows: (1) 
25 grammes of crystallized lead acetate shall be dis- 
solved in about 200 cubic centimetres of hot distilled 
water, and the solution shall be poured slowly intoa 
solution of 150 grammes of caustic soda in about half-a- 
litre of distilled water when a clear liquid should be 
obtained. (2) 2800 grammes of ordinary white sugar 
shall be dissolved in 2500 cubic centimetres of distilled 
water, and shall be mixed with solution No.1. The 
mixture shall be made up to 3600 cubic centimetres by 
the addition of distilled water. The test solution (which 
must be clear and colourless prior to its being used for 
the test) shall be produced by diluting one volume of 
this solution with twenty volumes of distilled water. 


It was further suggested that the maximum amount of 
sulphuretted hydrogen admissible in the gas should be 
I grain per 100 cubic feet, which was a figure mentioned 
by Mr. Vernon Harcourt in his own evidence. As is well- 
known, the removal of all quantitative traces of sul- 
phuretted hydrogen is a process which can be carried on 
without difficulty or nuisance by means of oxide of iron, 
The removal of sulphur compounds, however, is another 
matter. I do not think any one who has not been respon- 
sible for the control of a London works has any conception 
of the worry and anxiety entailed by the sulphur process. 
Yet I am perfectly free to admit that this could not be taken 
as a reason for its discontinuance, unless it can be shown that 
the game is not worth the candle. I venture to think that 
the evidence placed before the Committee, on this subject, 
showed that it was not even worth a match with which to 
light the candle. 

The evidence may be divided into two portions—firstly, 
is the practice of the removal of sulphur compounds 
followed in most places? and, secondly, if not, are any 





i. 


ill-effects observed by reason of the omission of the re. 
moval process? 

The question is answered by a very exhaustive returp 
made at the instance of Sir George Livesey for the South 
Suburban Gas Company, and in which are tabulated the 
results of an enquiry made into the practice followed in the 
whole of the works in the United Kingdom. From this jt 
appears that, since 1860, when sulphur clauses were first 
introduced, 720 gas undertakings (comprising 487 companies 
and 233 local authorities) have been incorporated under Acts 
of Parliament or Provisional Orders; and of these only 
50 have any sulphur restrictions. Of the local authorities, 
only 2 have sulphur restrictions—viz., Longton, with a 
maximum of 20 grains which is not tested, and Widnes, 
which is tested on the works. All the others are free. Of 
the companies, 48 have sulphur restrictions; 4 of them are 
tested daily; 24 are tested occasionally; and 20 are not 
tested at all. Not a tittle of evidence has been brought 
forward that the gas consumers of this great majority of 
towns having no sulphur restrictions are thereby worse off, 
either in mind, body, or estate, than those in the Metro- 
polis; and it is not less remarkable that where the gas 
supply is in the hands of the local authorities, sulphur 
restrictions may be considered to be conspicuous by their 
absence. The Committee indeed pointed out that no evi- 
dence had been offered of injury sustained by that large 
number of gas consumers ; but, on the other hand, they had 
evidence of the nuisance occasioned by lime purification to 
the inhabitants round the works, and of the wearing anxiety 
to those responsible for their conduct. 

But there is another reason for the Committee’s recom- 
inendation. I cannot but think they must have been greatly 
impressed by the very careful and scientific investigation 
made into the effect of burning gas with and without puri- 
fication from sulphur compounds, by Messrs. Hehner and 
Rideal. Sir George Livesey was desirous of ascertaining 
what was really the state of the air in ordinary dwelling 
rooms where gas was used for the purposes of illumination. 
The estimation of sulphur arising from such combustion had 
hitherto been carried out indirectly, on the assumption that 
the relative proportion of carbon and sulphur in the unburnt 
gas would be maintained after combustion, and therefore 
that, in a gas-lighted room, if the amount of carbon in com- 
bination were estimated in the air, the proportion of sulphur 
would follow as a matter of course. 

So long ago as January, 1869, Dr. Odling, in a very able 
address to the Metropolitan Association of Medical Officers 
of Health, explained this method. He pointed out that the 
amount of sulphur which a gas-lighted room would contain 
could not be injurious as long as sufficient ventilation were 
provided to keep the carbonic acid from unduly accumulat- 
ing. Sir George Livesey, however, expressed doubts as to 
the correctness of this train of reasoning. As a result, a 
workmen’s cottage adjacent to the South Metropolitan 
Company’s offices was fitted up so that it could be supplied 
with gas purified from sulphur compounds or only with 
oxide; and a most careful investigation was undertaken in 
order to see how much of the sulphur impurity would be 
contained in the atmosphere of the respective rooms under 
identical conditions of gas combustion. 

The rooms in which the experiments were conducted had 
a cubical capacity of 917 and 778 cubic feet; their walls 
were papered, and the ceilings plastered. It was found 
that whether high or low sulphur containing gas were con- 
sumed, the amount of sulphur was inappreciably different 
whichever gas was used. Though the carbonic acid had 
been increased eightfold, it was proved that the sulphur con- 
tent of the air was invariably very much smaller than the 
calculated amount, and that the volume of carbonic acid 
produced by burning coal gas is not a measure of the sulphur 
impurity produced by combustion. The explanation 1s to 
be found in the fact that the walls and ceilings of living- 
rooms consist largely of carbonate or caustic lime, which 
are energetic absorbers of sulphur acids. The energy of 
the absorption was proved by the fact that the quantity of 
sulphur actually found in one of the rooms varied from one- 
sixth to one twentieth of the quantity actually introduced 
by the burning gas. Not less remarkable was the fact that, 
under ordinary conditions, not only was there no increase 10 
the sulphur content of the air of the room over that of the 
outside air, but sometimes even a decrease, owing to the 

purifying effect of the walls and ceiling. Remarkable though 
these experiments are, they have been confirmed by others 
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_as you will see in the report—made under such extreme 
conditions as in the heart of the City of London and at 
Haslemere in Surrey. aay 

I ought to mention that the method of determination was 
that previously adopted by the Manchester Committee when 
studying fogs in that city; the air under test being drawn 
through glass towers filled with beads moistened with a 
solution of hydrogen peroxide. I must not forget either to 
mention one other interesting point which was brought out 
in the investigation. I have long had the belief that there 
isa distinct hygienic advantage in the intelligent illumina- 
tion of rooms by means of gas compared with incandescent 
electric light, and this has been confirmed by experiments 
which showed that the germicidal effects of the products of 
gas consumption are very clearly apparent. I have used 
both, so that I speak with authority. 

[ venture to think that the entire investigation reflects the 
greatest credit upon the scientific gentlemen who made it, 
and I hope that some share may be considered due to the 
South Metropolitan Company at whose suggestion and cost 
the investigation was undertaken. 

If sulphur impurity must of necessity be only of academic 
interest to the majority of gas undertakings, the case is dif- 
ferent in regard to illuminating power and the method of 
testing it. There exists in the ten-candle pentane lamp of 
Professor Harcourt an admirable standard with which to 
compare what may be called the self-luminosity of those 
flames with which the gas engineer has to concern himself. 
But there exists a great deal of both ignorance and prejudice 
as to the proper method of producing such flames by the 
combustion of the gas to be tested, especially in an argand 
burner. 

It would be difficult to quote a much higher authority on 
this matter than Mr. W. J. Dibdin, late Chief Gas Examiner 
to the London County Council. In his book upon ‘Prac- 
tical Photometry,” published in 1889, he lays down that— 
“there is no reason beyond the ‘ Act of Parliament’ why 
one standard argand burner should not be adopted for all 
gases, and that sufficient gas should be consumed to pro- 
duce a given height of flame, which, having been tested as 
to its illuminating power, should form a basis of calculation 
as to the quality of the gas.” 

In 1900, the South Metropolitan Gas Company went 
before Parliament to obtain a reduction of illuminating 
power as well as to legalize the method of testing it already 
in force, by burning the gas at such a rate as to givea light 
equal to 16 candles. This testing clause was accepted 
without opposition; and for the first time the important 
step of giving up a fixed 5 cubic feet rate of consumption 
received parliamentary sanction. 

I have called it a step, and it was indeed only one; yet it 
marked important progress towards the recognition of a 
principle laid down by Parliament so long ago as the Gas 
Act of 1868, which says: “ The burner for testing illumi- 
nating power shall be such as shall be most suitable for 
obtaining from the gas the greatest amount of light.” The 
proposal of 1g0o0 went, as I have said, in the direction of 
neutralizing the known disadvantages of the “ London”’ 
argand burner, and of which Professor Harcourt had stated 
ten years earlier at the meeting of the Southern District 
Association— 


With the ‘‘ London "’ argand, if the consumption were reduced by 
one-fifth, the yield of light sank to about one-half; and, from the same 
causes, if the actual quality of the gas were somewhat low, the yield of 
light with a consumption limited to 5 cubic feet per hour was greatly 
reduced. Thus any deficiency in the gas was much exaggerated. A 
more just estimate would be formed by setting the light of the burner 
equal to 16 candles, and observing the rate of consumption. This 
should not be lost sight of in any future legislation touching the mode 
of testing the illuminating power of gas. 


The inventor of the burner had many years previously 
endeavoured, in another manner, to obviate the defects of 
the instrument by prescribing the use of a smaller chimney 
with poorer quality gas. The Departmental Committee, 
however, have put on one side Mr. Sugg’s experience in 
this respect, and have recommended the adoption of a fixed 
diameter of chimney with all qualities of gas. Many ex- 
periments have been made with different operators as to the 
effect of this, with a result that the reduction in the apparent 
illuminating power of the gas has been found to vary up to 
more than two (nearly three) candles. More convincing 
Proof of the unreliability of the method proposed for mis- 
using the standard burner could hardly be given. No 
information, however, has been available as to what really 





happened to the air supply of the “ London” argand when 
gas was burnt therein by means of inferior flames, and ex- 
periments were therefore instituted in the laboratory of the 
Old Kent Road works. 

The following is a summary of the preliminary experi- 
ments which were carried out: The argand burner was 
sealed by the outer rim of the chimney groove to a chamber 
6 inches diameter and 6 inches deep, provided with a hit- 
and-miss bottom, permitting of the mechanical reduction 
of the air flowing to the centre and annular passages of the 
burner. 








Gas Consumption Area of Air-Inlets at the Illuminating Power 
: ae > ottom of the 
Chimney 6 in. x 34 in. of the Chamber. Gas Flame. 
5 cubic feet Full open 13°45 candles 
es 50 p.c. (approximate) ae 
i ee 25 7 13°88 _s,, 
20 55 " 14°56, 
” ”” 10 9” 9 T5 65 9 
ae ee 8 4, 16°33 55 











The gas was found of 14°45 candle quality by the present 
official method, using a 6 inch by 13 inch chimney. 

Two further sets of experiments were then made, in which 
the areas of the air inlet openings were carefully measured. 
The following are the results :— 





| 
iiluminating | | Area of Air-Inlet at the Bottom 


Power by the | Consumption Illuminating 


Power of the 











Official Method.| P& Hour. | Gas Flame. | of the Chamber. 
Candles. | Cub. Ft. | Candles. | Square Inches, 
(a) 14°28 | 5°66 | ee 
| 5°00 | ae 
" | (corrected) e5.- |, 748 = op.c. 
7 | - | 13°08 | 1°24 = SO oe 
” 7 | 13°34 0°62 = 25 ’ 
” | 9 13°57 0° 496 = 20 
” | ” 14°90 0° 248 = Io 
D | " | 15°87) | O'193 = BS ss 
(0) 14°17) | 5°7 | i.e “i 
| 5°0 | | , _ 
9 | (corrected) | 12°68 | 2°480 = 100 p.c 
* | + | 12°82 | 1°'240 = 50 ,, 
ni | ¥ | 13°51 0'620 = 25 
” | 7 13 81 o'49€ = 20 
” | ” 15°12 0* 248 = aa 
- | ‘ | 16°22 | 0°193 =  . 





These results were so remarkable that it was determined 
to extend the investigation by measuring the quantity of 
inflowing air used under the various conditions. For this 
purpose, the argand burner was attached by the outer rim of 
the chimney groove to a chamber consisting of a copper 
cylinder 44 inches in diameter and 6 inches deep, having an 
inlet 3 inch in diameter at the bottom, through which the 
air could be supplied by a flexible tube. The lower edge of 
the cylinder was enclosed in a mercury seal during the ad- 
mission of air to the burnerchamber. The seal was carried 
in an annular trough on a tray fitted with a stuffing-box 
which allowed of its being raised or lowered so that the 
illuminating power of the gas was first ascertained under 
ordinary conditions, and then by raising the tray, under a 
regulated supply of airtothe chamber. Theair supply was 
provided by a Sugg’s gas-pump, passed through a compen- 
sating holder, a double governor, a balanced holder main- 
tained at a constant level, and then through an experimental 
measuring meter of 60 cubic feet per hour capacity to the 
air chamber carrying the argand burner, and was delivered 
under a steady pressure as ascertained by a King’s gauge. 
The height of the gas-flames was observed by their reflec- 
tion in an adjustable mirror, sliding on a graduated vertical 
spindle. ‘The illuminating power ofthe gas used was ascer- 
tained by the present official method. The illuminating 
power of the gas-flames was the mean of four observations 
on the Foucault scale. The air supply to the chamber 
was ascertained by the observation of the meter-index for a 
period of 5 minutes, during which period the mean illumi- 
nating power of the flame was maintained on the photoped. 
All the recorded consumptions of gas and air were corrected 
to the standard temperature and pressure—3o inches baro- 
meter, and 60° Fahr. 

It will be observed that, as the illuminating power of the 
flame falls, the percentage of air drawn up through the 
burner increases enormously, over-oxydizing and destroy- 
ing its illuminating value. No doubt the obvious way of 
neutralizing this inherent defect of the “ London” argand 
when used at a fixed rate of gas consumption, is to ignore 
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Experiments with a Measured Air Supply to a No. 1 “ London” 
Argand Burner. 



































| Iluminating — of sabes 
Illuminating Consumption . Power o ficial Air Supply 
Power by the — | the to obtain the 
Official Method. Hour. y: Gas-Flame. Foregoing 
| | Flame. 
Candles. Cub, Ft Inches. | Candles. Cub. Ft. per Hr. 
(No. 1) 14°46 5°54 6X 13 | 16°00 on 
” 5°00 6X 13 | 13°22 40°39 
” y | y | 14°46 | 39°00 
y ; 16°00 30°70 
No. 2) 14°64 5°53 | 6X 1% 16°00 | - 
” 5°00 6X 13 13°06 | 41°00 
- - | . 14°64 | 34°50 
= | - 16°00 | 32°50 
(No.3) 14°71 5°50 6 X 1% 16.00 - 
- 5°00 6x 1f 12°78 41°60 
| $% i 14°7I 33°03 
3 $9? ’ | 16°00 30° 36 
(No. 34) ., | 13°21 40°64 
i. we | ' — :.. 34°91 
‘ " - 16°00 31°64 
| | 13°07 | 40°88 
Average of four experiments | | 14°63 35°36 
- 16°00* 31°30 
| 








* The colour of this gas-flame closely resembles that of the pentane flame, which was 
not the case with the poorer ones. 











such an artificial and misleading condition, and to burn it in 
a standard chimney with a full fixed length of flame. 

The investigation described is being extended to-the 
flames of other gaseous hydrocarbons and incandescent 
burners. 

My thanks are due to Mr. John Somerville for the care- 
ful manner in which the various experiments have been 
arranged and carried out. 


Discussion. 


Mr. S. GLoverR (St. Helens) said he was in the happy 
position of serving a Corporation who were not bound by 
such an extreme law as that which affected their friends in 
London; and he should like to hear the views of those who 
were more directly interested in the subject. His Corpora- 
tion were required to supply gas of 14-candle power; but 
they had been very liberal in their interpretation of their 
Act, and, being in the neighbourhood of a plentiful supply 
of cannel, they had been able to supply 184-candle gas. 
Whether this or 16 or 14 candle gas was to be the gas of 
the future he did not know; but perhaps some light would 
be thrown upon the matter in the discussion. He thought 
whatever standard was adopted, it would not make much 
difference in the end, because its influence would be appre- 
ciated by those who had to make the law in the future. 
Possibly they did not fully realize the position at present ; 
but he hoped the discussion would help them to understand 
the state of the law, and to amend it if necessary. 

Mr. E. ALLEN (Liverpool) said he was in entire sympathy 
with the difficulties which their London brethren had been 
suffering from during many years, and he most sincerely 
desired that all gas undertakings might be left as free as 
possible from interference. At the same time, there was 
such a thing as showing a captious spirit in regulations ; 
and it did not appear to him that the action of the Depart- 
mental Committee had been such as to call for so great 
a storm of opposition as had been raised against it. With 
respect to the general question of the qualities of gases and 
their illuminating power, following on the interesting lecture 
they had just heard, he should like to give one or two items 
of information in regard to 20 v. 16 candle gas. 

The PresIDENT pointed out that this was scarcely the 
question before the meeting, and certainly it was not one 
raised in the paper. The question was the method to be 
adopted in testing any kind of gas. He was most anxious 
to allow the greatest latitude in discussion ; but he thought 
they would best serve the purpose aimed at if they adhered 
to the paper, and did not go into any side-issues as to high 
or low grade gas. The method of testing to be adopted 
was the great question with which the Institution was’con- 
cerned, and the one to which Mr. Carpenter had addressed 
himself. 

Mr. ALLEN said he regretted if he had given a wrong im- 
pression. He did not wish to bring any discord into the 
meeting ; his only desire, in comparing the gases, was to 
understand the point referred to by Mr, Carpenter, that 
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there should be other standards for testing. He was going 
to refer to the very large and increasing use of gas with 
incandescent burners, and to point out that it would be 
desirable at some time, if there was to be a standard, that 
there should be some means of comparing the behaviour of 
different gases in these burners; and he had a few figures 
bearing upon this point. Professor Smithells had referreg 
to the fact that only the calorific value of gas must not be 
taken into account; and the figures he had, which repre- 
sented a great deal of work, gave the result of using 16. 
candle coal gas with an incandescent burner as compared 
with 20-candle gas, which was a mixture of carburetted 
water gas and coal gas—the average quality being about 
20 candles. The figures showed that while in ordinary flat. 
flame burners there was a difference of 20 per cent. less ip 
respect of 16 candle gas against 20-candle gas, with a Wels. 
bach ‘*C”’ burner this loss amounted, on an average, to 
something like 15 or 16 per cent. ‘The calorific value of 
these gases, carefully taken over a long period, resulted in 
a loss of only something like 2} per cent. These results 
strengthened the position taken up by Professor Smithells, 
that the calorific value alone was not a sufficient guide as 
to the value of gas in an incandescent burner. He ver 
much appreciated the ability and the skill with which Mr, 
Carpenter had put his paper together, and desired to thank 
him for it. 

The PresipDeEnT asked if he rightly understood Mr. Allen 
to approve of the recommendation of the Departmental 
Committee as to the 5 cubic feet rate. It would be interest- 
ing to know his views on this point. 

Mr. ALLEN replied that, in his opinion, it was a matter of 
very slight importance—of only nominal importance. The 
No. 1 “ London” argand burner had, for all practical pur- 
poses, been accepted as the standard ; and whether the gas 
was burnt at the rate of 5 or 5°7 cubic feet an hour made 
very little difference. Parliament did not wish to impose 
any extra burden on the gas companies. It was said that 
in London incandescent lights were generally used, though 
the previous evening he saw scores of flat-flame burners. 
He would point out that no burner was absolutely perfect. 
Finality had not been reached, even with a consumption of 
5°7 cubic feet; and they could not say, however clever the 
maker of the burner was, that they could not have, as he 
still hoped and believed they would have, a better one. He 
therefore sympathized with the Departmental Committee 
who wished to have a standard burner, although he also 
sympathized with those who felt very unhappy because 
they were tied to a fixed rate of consumption. 

Mr. D. T. Livesey (East Grinstead) said that when the 
paper was read the previous afternoon, there was only a 
small attendance of members, and Mr. Carpenter performed 
an experiment, which he thought it would be very useful to 
have repeated. It showed the variation of light by the 
simple admission of air, and which would largely answer 
the question raised by the last speaker. There were two 
other points well worthy of notice. In the first place, he 
thought members of an Institution like theirs should sink 
their individuality for the benefit of the whole. Their 
friends from the North lived in a district yielding very rich 
gas coal; and many of them, though they had a standard of 
12 or 14 candles to work to, could not, with the coal in their 
immediate neighbourhood, very well get less than 18 candles. 
This being the case, they did not appreciate the conditions 
in the South, and did not see that their friends there, who 
depended on coals from wherever they could get them, 
according to price, were in a very different position. They 
were subject to the visits of gas examiners, and they had 
sometimes to provide gas of one or two candles more than 
the standard if they wished to receive them with the best 
of grace. They must realize that there was this difference 
between the North and the South in discussing a matter of 
this kind, and bear in mind that it was not merely the 
normal condition but the particular conditions which had 
to be looked at. He was struck with this when Mr. Carr 
was speaking the previous day, because that seemed to 
be a matter on which he was entirely ignorant. Again, al 
the present time the competition of oils and electricity was 
getting so keen that he thought they should have free trade 
in the supply of gas. Why should there be any standard 
whatever? Why should it not be left to every gas com- 
pany to satisfy its own consumers; and if they all did this, 
why should anybody step in to interfere between them! 
When Mr, George Helps talked about being twenty years 
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behind the times, it struck him (Mr. Livesey) that his 
resolution was decidedly so. He took his stand on the fact 
that they were dealing with the condition of things to-day, 
when they could do very well without any of this protection. 
Let every undertaking satisfy its own consumers, because 
if they = not like the gas they could have either electric 
ight or oll. 
| Mr. CARPENTER said he would repeat the experiment 
shown on the previous day, as requested. The apparatus 
was extremely simple, and consisted of a pillar carrying a 
standard ‘‘ London ”’ argand burner, in which the gas was 
being consumed at the fixed rate of 5 cubic feet per 
hour. A little way up from the bottom of the pillar there 
was a hit-and-miss diaphragm, and by means of a milled 
head and a worm-rack this arrangement could always be 
regulated so as to be entirely open or partly or wholly closed. 
The diaphragm had a small mercury seal, to ensure the 
whole of the air required for combustion rising through the 
gas-vessel, which he would place over the burner, the object 
of which was to ensure that all the air required for com- 
bustion rising through the burner should go through the 
hit-and-miss arrangement, which could be regulated. On 
observing the flame, they would see what had been proved 
with the photometer—that adding this seal to the burner 
had no effect whatever on its illuminating power. He first 
placed it so that the air was rising wholly through the three 
openings made of the hit-and-miss arrangement; but if he 
regulated the quantity of inflowing air, leaving the rate of 
gas combustion the same as before, the flame would begin 
to lengthen, and to alter somewhat in character from the 
whiteness it had, and approach more nearly the richer colour 
of the pentane standard argand with which they were all so 
familiar. With only 20 per cent. of the holes open, the 
flame would gradually lengthen ; and with only to per cent. 
it was still further lengthened, and began to get smoky. In 
the photometer-room, where the flame was protected from 
draughts, it was particularly steady; but now there was a 
slight tendency for it to go up and down. 

[The improvement in the illuminating power was evident 
to all present; and the experiment demonstrated clearly 
that it was an improper proceeding to burn gas in an argand 
burner with so large an additional supply of air. ] 

Mr. Isaac Carr (Widnes) said the remarks of Mr. Live- 
sey about his ignorance of the coal supply used for gas 
making in different parts of the country called for no reply. 
He had made gas in the extreme South, in the North, and 
in the Midlands; and he was quite as familiar as most of 
the members with the raw material available throughout 
the kingdom for gas-making purposes. With regard to the 
experiment they had just witnessed, he was quite in agree- 
ment with the author of the paper in what he said about the 
effect on the flame of reducing the supply of air; it was in 
accordance with his own experience right through his con- 
nection with gas matters. But the position he took from 
the very commencement was that they had all to separate 
themselves from the effect produced in the photometer-room, 
and consider the effect on the consumer. If the excellent 
result which the author had shown was to be participated 
in by the consumer in any shape or form, he (Mr. Carr) 
would agree with him. But his objection was that this was 
a result confined to the photometer-room and not participated 
in by the consumer; and for this reason they were not justi- 
hed in increasing the quality of gas in name alone, because 
that was what it really meant. Any tampering with the 
standards must lead to great conflict of opinion and difficulty 
in understanding the relative values of gases. In one place 
in his paper the author drew attention to the work in con- 
nection with this matter of Mr. Dibdin, who was cited as 
being a very high authority on the photometer and gas 
testing, and he had also alluded to the South Metropolitan 
Company’s Bill of 1900. It occurred to him (Mr. Carr) that 
Mr. Dibdin had something to say on this question of gas 
testing at that time; and it might be interesting to the 
members to hear what he said on the particular method 
of testing gas which the author had shown. This was 
the evidence of Mr. Dibdin: “ The suggestion to vary the 
method of testing the quality of gas by altering the hitherto 
adopted system of burning it at the rate of 5 feet per hour 
will give an undue advantage to the Company, as, in the 
case of a poor quality of gas, by burning a larger flame you 
raise the actual quantity of light emitted by the fame to 16 
candles. The existing scale would be altered, and thus gas 

which had hitherto been considered of a low quality will be 











returned as one of a high standard. The alteration is equi- 
valent to burning the gas in an improved burner; and no 
compensation of corresponding value to the consumer is 
provided for this advantage to the Company.” This was 
the whole point, and they could not getaway fromit. Ifhe 
talked for ever, he could not put the point more clearly or 
more concisely than Mr. Dibdin had done in those few words 
of his. He listened with some surprise the preceding day 
to Mr. Hardie when he said that, in his experience, the 
reduction of illuminating power from 16 to 14 candles (which 
in reality was from 16 to 13 candles, because he obtained his 
tests at the maximum rate of consumption) made no impres- 
sion on the consumer— it was not noticeable, and the people 
did not use any more gas. If they were to draw inferences, 
they would get down to absolutely non-luminous gas. If 
15-candle gas was as good as 16.candle, 10-candle would be 
as good as 13-candle. 

The PRESIDENT reminded Mr. Carr that the question 
before the meeting was the method of testing gas and the 
burner to be adopted for it. 

Mr. Carr said he had mentioned something as to the 
alleged injustice done to the gas industry by the decision of 
the Departmental Committee; and he would repeat that 
no injustice was being done to the Gas Companies, and no 
possible harm could come to the gas industry, through their 
decision. ‘They understood what the relative methods of 
testing were, and they knew that a particular gas which 
might be called 14-candle was only 13-candle. They knew 
the South Suburban Gas Company had the power which 
they sought to supply 13-candle gas; whereas by the new 
method of testing it would have been only to-candle. As 
long as they understood this, it was no use trying to take in 
the public, and tell them they were increasing the standard 
and giving better gas, when in reality it was the same. 

The PRESIDENT said that he should be much obliged to 
Mr. Carr if he would confine himself to a discussion of the 
matter in the paper. The subject before the meeting was 
not what the South Suburban Gas Company should supply 
in their district, but the standard burner recommended by 
the Board of Trade for adoption. 

Mr. Carr remarked that the title of the paper was ‘‘ The 
Report of the Recent Departmental Committee on Metro- 
politan Gas Testing;” and he was really doing his best 
to comment upon it. There was one other point which 
Mr. Glover’s remark had brought to his mind. He spoke 
of his statutory standard being 14 candles, but that they 
supplied gas of 184 candles. He believed that, taking the 
corporations throughout the whole kingdom, it would be 
found they were supplying gas probably from 2 to 3 candles 
higher than their statutory obligations. This proved to his 
mind that corporations, who were at least as much alive to 
the requirements of their consumers as the Metropolitan 
Companies were, had an altogether different view of this 
question of the quality of gas. He only desired to add that 
the suggested means of accepting a method of testing was 
a matter of sentiment, and had no real importance. 

Mr. J. Fercuson BeExt (Derby) said there was one point 
in the paper which had not been noticed—the sulphur com- 
pounds. He thought that they must all thank Sir George 
Livesey, and those who were associated with him, for his 
persistent efforts to get the gas companies released from this 
bugbear. When the Derby Gas Company were before Parlia- 
ment some years ago, they asked for the limit to be fixed at 
25 grains per 1co cubic feet. The Chairman of the Com- 
mittee remarked that this was a very large amount, because 
he said it was 25 per cent.—forgetting that they were com- 
paring weight with volume. Many people seemed to over- 
look the fact that 25 grains in 25,000 was a very small pro- 
portion. It might be a matter of great satisfaction to them 
all that they would be released from having to purify their 
gas, and reduce it down to 20 or 25 grains of sulphur. He 
referred to the Departmental Committee’s report with some 
hesitation, because he felt it a serious matter that an eminent 
Gas Engineer who was a member of the Committee should 
approve of the 5-feet rate. If they took 14-candle gas and 
tested it down to the 5-feet rate, the result was that they 
obtained 134-candle gas; but if they tested it with a stan- 
dard burner and passed 5°6 feet soas to givea 34-inch flame, 
it came out at 15°8candles. Mr. Carpenter had very clearly 
shown that when they burnt 14-candle gas with an ordinary 
standard burner they were passing too much air through the 
burner for oxydizing the flame, and therefore were not doing 
justice to the gas. Mr. Carr said the consumer would not 
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be able to get the same results; but if the consumer was 
using an argand burner, what would he do? He would 
turn it on more, and thus get a little more gas through the 
burner, and obtain a better light. He thought it would 
be most unfair to the companies that they should be given 
on the one hand a 14-candle standard, and then restricted to 
the 5-feet rate, so that the 14-candle standard was practi- 
cally taken away, and they were sent back to 154 candles. 
He rose as the representative of a Provincial Gas Company 
to support the London Companies in their endeavours to get 
this obnoxious clause abolished, because, if London had to 
test at the 5-feet rate, it would rot be long before the Pro- 
vinces would be reduced to the same standard. 

Mr. Greorce HE tps (Nuneaton) regretted that so much 
time had elapsed since the reading of the paper, because it 
had enabled him to make too many notes ; and he feared he 
should not be able to put into them the fire he should have 
liked to have done. But he would endeavour to show how 
this matter, which was of the utmost importance to the 
whole industry, affected them in Nuneaton. Before going 
to the subject of burners, he should like to refer to the 
important question that Mr. Allen spoke to, as to 16 and 
20 candle gas ina “C” burner. Mr. Allen did not say 
anything about the pressure at which the gas was supplied, 
or the quantity of air which was mixed with it; but 
they knew it was no use talking about the quality of gas 
tested in a “‘C ” burner, unless they were aware of the ‘pro- 
portion of air mixed with it and the pressure of air under 
which it was used. He could not only say, but was prepared 
to prove, that if he could use whatever pressure he liked, he 
would show with gas of g or 10 candles, and with an incan- 
descent mantle, as much light as any 16 or 18 candle gas 
supplied at ordinary pressure. If 16 or 18 candle gas was 
supplied at the pressure it should be furnished at, the posi- 
tion of the highest efficiency was attained, and then there 
was not that difference. The paper appeared to him to be 
most opportune. Mr. Carpenter doubtless realized that the 
question would become applicable to the country as well as 
to London. He did not know that there was anything in 
the paper to criticize. If anyone doubted the effect more 
or less of an argand burner, it had been demonstrated. He 
wished to speak on the question of a standard burner from 
his own point of view, because Mr. Livesey seemed to have 
niisunderstood him. No standard burner whatever was 
required. Whether Parliament consented to the use of an 
argand burner consuming 5 cubic feet per hour or any other 
quantity, the idea of the volume being constant was of very 
little importance indeed. Such a test did not represent 
the value the consumer got out of the gas. If there were 
no illuminating power test whatever, nor any calorific 
test either, there would be no harm done. “The neces- 
sity for any test, so far as the consumer’s interest was 
concerned, was, to his mind, removed by the fact that there 
were at the disposal of the consumer numerous means for 
obtaining light, heat, and power. And, further, the electric 
undertakings did not work to any standard of illuminating 
power, nor did the suppliers of Mond gas. - He was not an 
advocate of 14 or 13 candle gas; but he was an advocate of 
gas which gave the consumer all the light and power he 
wanted—and not only this, but gave them to him cheaper 
and better than any other means at hisdisposal. Again, he 
would ask, What had the illuminating power of gas in an 
argand burner to do with the question? The consumer 
used an incandescent burner. The only reason why some 
people continued to employ flat-flame burners was that the 
gas was so rich that it could not be consumed in an incan- 
descent burner to any advantage. (Laughter.) They might 
laugh; but the question was, Who would laugh the longer? 
He was prepared to verify his statements. He had tested 
gas in his modest way for five years, and made thousands 
of tests with incandescent burners, under all conditions, and 
taking every care to measure the amount of air used; and 
he was speaking from this point of view. If he made any 
statement with which gentlemen did not agree, and they 
paid him a visit at Nuneaton, he would endeavour to show 
them what, as he said, had been demonstrated. In prac- 
tice, under normal conditions, gas which had only given 
g candles in an ordinary test would in an incandescent 
burner give as good a duty per foot as 20-candle gas if the 
latter was supplied at ordinary pressure. As far as he knew, 
people who supplied high-power gas generally endeavoured 
to do so at about 10-1o0ths or 12-10ths, or some such pres- 
sure as this—a pressure which ought to have been forgotten 








years ago. To his mind, the question really was, Was the 
industry in a rational condition when they applied to the 
Board of Trade for a standard of illuminating power, or 
entertained the question of an illuminating power stan. 
dard at all? Most consumers, or properly equipped con. 
sumers, never used gas for its illuminating power. They 
destroyed its illuminating properties as soon as they got 
hold of it. He was rot going to talk about those who used 
flat-flame burners, for he might as well talk about his great. 
grandmother. Flat-flame burners were done with long ago, 
Some people argued as if they sold so many candles for qa 
penny. They used to sell candles; to-day candles were 
not required, but heat units. Again, it appeared to some 
people that if the necessary amount of air, not luminous 
gas, were added to coal gas, one took away part of the 
light-giving properties in a flat-flame burner, and the gas 
would then be valueless. Some people argued as if gas of 
no illuminating power had no value—he had heard this 
argument to-day. He had in his hand a rough diagram 
which showed that gas of 18 candles gave roughly 670 heat 
units on the ordinary basis, and testing on the existing lines, 
But he could get a non-luminous gas which gave 458 heat 
units. If this were so, it was perfectly clear to him that 
it was no good talking about candle power. Other theo. 
rists had tried to set up that calorific value depended 
on illuminating power; but most of them knew how to 
treat this argument. Another question which occurred to 
him was how they in the Provinces were to compete with 
producer gas, Mond gas, suction plants, and all these things, 
if here in London they were going to accept a standard of 
illuminating power. Assuming that a foot of gas would 
give, in an incandescent burner, 40-candle power, they had 
before them the fact that to-day ;4-th the gas only was 
required that was needed yesterday. What, then, was to 
be done to keep up their position, unless they worked in the 
direction of heat and power? Did they realize that Mond 
gas was being sold at 1d. per 1000 cubic feet; that suction 
plants were being put down in places where straight coal 
gas was being sold at 1s. 5d., and he believed even at Is. 3d. 
per 1000 cubic feet; and that electric light was being sold 
at 13d. per unit? Did they take into consideration the fact 
that unless they did what they could do to meet all this 
competition, their capital accounts would have to be written 
off by at least half? When a man lost a friend suddenly 
by death, he would say, “ Poor fellow! his death was very 
sudden.” But they seldom thought death might equally 
suddenly happen to themselves; and though most of them 
had been to the funeral rites of other industries, they never 
thought others would be at their funeral rites. He thought 
—in fact, he knew—that the only way to meet this compe- 
tition which they all felt, was for the industry as a whole 
to take into account more particularly the effect which the 
competition had on small places in the Provinces. The 
industry was so huge that its body could not feel a little 
tickling going on here and there. But in small places 
those who were tickled or were upset by the competition 
felt it over two-thirds of their body; and if the whole main 
trunk of the body did not take note of these attacks, it 
would be dead before it knew where it was. In conclusion, 
he could only say that, if this test was accepted by London, 
it would not be by Nuneaton. If he were not backed up by 
gentlemen here, he would be backed up by other people. 
He and his Directors would come to London and demon- 
strate to the people at Westminster what their requirements 
were; for he believed in demonstration, and not so much in 
theory and talk. 

Sir Georce Livesey said he had been much amused 
by the remarks of the last speaker; but he thought the 
latter part of his speech contained the essence of it, for he 
said that he would never accept this system of testing for 
Nuneaton, which proved that he was with them in his con- 
demnation of the proposal of the Departmental Committee. 
He did not know quite how far to go in this matter; but he 
was bound to say that it was a most unfortunate thing that 
the Board of Trade made the selection they did in choosing 
a representative of the gas industry. He thought that Mr. 
King was the main cause of the testing recommendation; 
and he believed good would come out of evil. He did not 
think he was libelling anyone in saying that Mr. King was 
hardly the man he would select. There was not a man in 
the whole industry who understood this question thoroughly. 
As he mentioned yesterday, Mr. Hunt was one of the fore- 
most men in the matter; but every day was revealing more 
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andmore the utter absurdity, the injustice, and the unscientific 
character of the recommendations of the Committee. How 
a Committee of this kind could have made such a recom- 
mendation he could not understand; and he would have 
to see the private records of the Committee (which, of 
course, he never should) before he believed that a man with 
so great a name as Lord Rayleigh could have been found 
to participate in such a recommendation. They knew that 
in all such Committees the various proposals were put to 
the vote and the majority carried it ; but he was not going to 
believe that a man like Lord Rayleigh could have made such 
an absurd recommendation. They did not want an altered 
standard. Unfortunately, at present there must be a stan- 
dard. He agreed with some of the speakers that the cir- 
cumstances of the gas industry were totally changed from 
what they were thirty or forty years ago when they had an 
absolute monopoly—in fact, a double monopoly, because 
the gas companies had been all restricted so that there was 
no competition between them, and there was no rival light, 
nothing but candles or oil, at about 5s. per gallon for colza 
and 7s. for sperm. When petroleum came in at so many 
pence per gallon, then, as Mr. Sugg (who, he was sorry to 
say, was unable to be present owing to illness) had told him 
once, the worst competitor gas had ever had had been cheap 
mineral oil. Then came the electric light; and now they 
were fighting for their very lives. ‘They wereattacked on all 
sides ; and what they now asked was that they should be 
delivered from the bonds of protection and set free to fight 
as best they could for their existence, by doing that which 
satisfied and pleased their customers, unhampered and un- 
trammelled by any absurd and useless restrictions which 
had been proposed largely in ignorance. He had told Mr. 
Carr yesterday that really he did not understand this matter. 
He meant it in no disparagement to him, because nobody 
else understood it a few months ago. To go back to 1868, 
in clause 43 of the South London Gas Act of that year, the 
burner was prescribed ; and the same burner had been really 
prescribed all over the country, because what was done in 
London soon affected the Provinces. It said that the Gas 
Referees should prescribe the burner for testing the illumi- 
nating power of the gas, and it should be such as would be 
most suitable for obtaining from the gas the greatest amount 
of light, and be practicable for use by the consumers. He 
had always said that, whatever method of testing was 
adopted, the gas should be burnt for testing in the same 
way as the consumer would use it. At that day the argand 
was the best burner in existence, and was very largely used. 
This had been displaced of late by better systems; but it 
was the best then. It was practicable for use by the con- 
sumer ; and the Gas Referees selected the best burner then 
known to develop the greatest amount of light. This was 
all they asked for now. He agreed with the Committee in 
their recommendation that there should be one standard 
burner. Of course, if anyone wanted theoretical perfection, 
there must be different burners for every quality of gas; 
but there was another difficulty. When they had only 
coal gas, the quality was always fairly constant. Probably 
there would be a little more or less hydrogen, a little more 
or less light-giving constituents in it from day to day; but 
it was fairly constant on the whole. But carburetted water 
gas and also mixtures of gas had now come into use, and 
if one had a burner for a particular quality (say, one for 14 
candles), it would be possible if the 14-candle gas were per- 
fectly constant in composition ; but if it were 14-candle gas 
made partly of coal gas and partly of carburetted water gas, 
then the 5 cubic feet rate would not do, and so on with 
others. Therefore they should let stand the recommenda- 
tion of the Committee that there should be one standard 
burner. They did not want to multiply standards, and there 
was really no necessity for it. But if they were to have a 
single standard burner, all qualities of gas must be burnt in 
ic in the same way that the consumer would burn it. He 
turned on the tap to get its fulleffect. No consumer would 
turn on the tap to give the light first shown in the experi- 
ment; he would turn it on till there was such a flame as 
theysawnow. This wasthe Gaslight and Coke Company’s 
gas burning at 5 feet an hour; and it was evident that at 
5 feet an hour the gas would have no effect whatever. The 
Gaslight and Coke Company made gas having from 20 to 
25 per cent. of carburetted water gas in it. It was a mix- 
ture of coal gas; and 5 feet an hour would not do there—it 
did great injustice to the gas. The same gas, if burnt ata 
greater rate than 5 feet, would give a much better light, 





simply because carburetted water gas required so much less 
air for combustion than coal gas. Mr. Carr said something 
about an improved burner; but they did not want an im- 
proved burner. ‘They were prepared loyally to keep to the 
standard so long as any standard was necessary; but they 
asked that the standard burner should be used in such a 
way as would he fair to it. The utter absurdity of the thing 
was this, that if it was to be used at the 5 feet an hour rate, 
all those who had gone closely into it would say that 14-candle 
gas might appear as 13 or 12 candles; there was nocertainty 
in the variation. Burning 14-candle gas in the way they 
wanted it to burn, as the consumer would use it, and in the 
way the Committee recommended it to be burnt, showed 
very great variation. The Committee assumed that there 
was a difference of one candle; but sometimes it was three- 
quarters of a candle and sometimes 24 candles in the same 
gas tested immediately afterwards. Assuming that 14-candle 
gas gave something between 12 and 13 candles, when they 
came to 13-candle gas they only got rocandles. Dr. Clowes 
himself admitted that, in the South Suburban Company, if 
they tested at the 5-feet rate they only got 10 candles from 
13-candle gas. If it went down to 12 candles, they obtained 
less than 8; and if it went down to Io, they got next to 
nothing, simply because the gas was over-burnt. This was 
a matter which interested the whole of the gas industry. 
They only asked for justice. He thanked Mr. King for 
what he had done, because the question was now in a very 
unsettled state; and it would have to be settled sooner 
or later, and be settled right. It had been said that no 
question was settled until it was settled right; and the lines 
on which they asked that it should be settled were the lines 
of justice to the gas companies, to the gas makers, and to 
the gas consumers. 

Mr. R. O. Paterson (Cheltenham) said he had hoped 
that Sir George Livesey, in speaking of the standard burner 
and quoting the section of the City of London Gas Act 
appointing the Gas Referees, would have also stated the 
historical fact that the Gas Referees, having adopted the 
“ London ” argand No.1 as the standard burner for the City 
of London, and afterwards for the South Metropolitan dis- 
trict in their notification for the winter of 1870, added a 
qualification to this effect, that for burning 14-candle gas 
in the standard “‘ London” argand burner the chimney used 
was to be 6in. by 13in.; and for 16-candle gas, the chimney 
was to be 6in. by 2 in. But if the 14-candle gas tailed over 
the 6 in. by 12 in. chimney, then the examiner was to use 
a 6 in. by 2 in. chimney; and if the 16-candle gas tailed 
over with a 6 in. by 2 in. chimney, the chimney was to be 
altered to 7 in. by 2in. This was the answer to Mr. Carr. 
There was no attempt on the part of the London Gas Com- 
panies at the present moment to alter the standard burner. 
The standard burner had been acknowledged by the Gas 
Referees in itself by its constitution not to be adaptable to 
all qualities of gas; and different directions were given for 
using different chimneys according to the various heights of 
the flame. They had only these two points to consider over 
and above the one which the Referees themselves, in 1870, 
acknowledged—namely, that the gas they were dealing with 
to-day was a different gas altogether from what they were 
dealing with in 1870. Even coal gas to-day was not the 
same kind of gas that it was then. Besides this, they had 
the complication of mixtures of carburetted water gas, which 
affected the standard burner again in the same direction, 
but in a magnified way ; and it was to overcome these con- 
ditions that the London Gas Companies were seeking to 
abolish the antiquated and unscientific recommendation of 
the Departmental Committee. 

Mr. WaLTER GraFTon (London) said he should like to 
make a few remarks on this paper, more particularly with 
regard to the testing clauses, and the burner best suited for 
the purpose. When the Act of 1868 was passed, there was 
no such burner as the “ London”’ argand, because he found 
that this burner was patented on the 18th of March, 1869; 
and it was shown in the specification to have a 7-inch by 
2-inch chimney. In those days, it was used for a 5-feet rate 
of consumption; but this was entirely due to the fact that 
the use of such a chimney was not properly understood. The 
experiment Mr. Carpenter had shown did not produce the same 
effect as took place in the actual photometer room, or in the 
consumer’s room, where he had an argand burner with €-:nch 
chimney. The wholeof theair drawn into the flame was drawn 
by the induced current of thechimney. If they hada 7-inch 
chimney, it would go down; and if another aperture was put 
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on, it would remain perfectly steady. Therefore the results 
shown seemed contradictory to what was stated in the paper. 
Towards the close of the paper, it was stated by the author 
that the official method was used, with a 6-inch by 13-inch 
chimney. He took it the gas was tested with a 16-candle 
flame, though it was not so stated by Mr. Carpenter; and 
14°28 candles resulted. That being so, experiment (b) was 
tried in the same way. The quantity of gas burned was not 
quite the same, and he assumed it was not made on the same 
day. but the results were given as corrected, so as to show 
the influence of atmospheric conditions on the flame. In 
this case, he found the previous day, from actual observation, 
when the aperture was full open, it was only 13inches; and 
after reducing the air so that the flame was just short of 
smoking the amount of flame was approximately 24 inches. 
This: did not agree with the 16-candle flame when it was 
burned at the 5-feet rate. It appeared to show that the 
effect of the globe, and the hit-and-miss arrangement at the 
bottom, did not properly represent what should take place 
by curtailment of the air supply. If properly done, it would 
give a greater increase than was shown in the paper. For 
instance, in experiment (a), with 14-candle gas, he obtained a 
result of 15°87 candles; but with the lowest quality of gas, 
under the same conditions, it went up to 16°22 candles. 
Therefore there must be something wrong. It showed that 
a square inch or area of inlet did nothing else but represent 
the conditions for the time being, and had nothing to do with 
the conditions from day today. Theconditions to-day might 
be a temperature of 70° Fahr. and a barometric pressure of 


30 inches; but these conditions were not taken into con- | 


sideration in this method at all. They knew that not only 
the quantity of gas that passed through the burner, but the 
quantity of air, and consequently the oxygen, that entered 
it, greatly affected the result obtained. With regard to the 
effect of the chimney, he had made an experiment on 
12-candle gas, consuming 5 feet, which was what he had 
at hand, and represented some of Mr. Carpenter’s figures. 
He reduced the rate to 24 feet. Ifthe contention was that they 
ought to burn more gas, why not burn 15 feet ? Why should 
they limit it to 5°71 feet? Thequestion was, Could you burn 
less than 5 feet and get the same result? If you could, you 
gained your point—you gave a benefit to the consumer and 
to the gas industry at large. But this burner would never 
d> it; it was not properly constructed. Coming back to 
his experiment, when the consumption of 12-candle gas 
dropped from 5 feet to 2} feet, the illuminating power 
dropped to 3 candles (it ought to have been 6 candles) ; and 
when he reduced it to 14 feet, the illuminating power was 
4 candle. In an incandescent burner, the 14 feet gave a 
much better result. With a consumption of 1 cubic foot he 
obtained exactly or candle; but the same amount of gas 
burned in an inverted incandescent burner, at the same tem- 
perature and pressure, gave 21 candles. Betweenor1 candle 
and 21 candles there was a remarkable difference. Later 
on in the paper, he (Mr. Grafton) found that the gas which 
Mr. Carpenter used was 14°46, 14°64, and 14°71 candles, 
on the 16-candle basis. These tests were made first with 
one chimney and then with another. No reason was 
given; but on that account the results were not com- 
parable. Burning witha 16-candle flame, he (Mr. Grafton) 
got, with 5°7 feet, 14 candles at the 5-feet rate 12°4 candles, 
and at the 4-feet rate 8-2 candles; but if he burned as much 
gas as the burner would take under the conditions—viz., 
6°5 feet—he obtained 14°31 candles, showing a slight gain 
over the 16-candle flame method. A properly-devised burner 
should burn.all qualities of gas—not only 10-candle gas, but 
60-candle gas; and if they were going to have a standard 
burner at all, it should be suitable for all grades. It could 
not be done by taking the rate of consumption into consid- 
eration at all. The consumer did not consider whether he 
was burning 5 feet, 6 feet, or 4 feet. He burned sufficient 
to give a definite result; and that was the principle wanted 
in a burner. It should be one which would develop the best 
possible light under all conditions. It must bea tri-current 
burner to do that. Take, for instance, the 14-candle gas 
which Sir George Livesey would have tested at the rate of 
5°71 feet. When burned properly, it gave 16:2 candles. 
This increase was not due to the gas. They did not put 
anything into it by altering the air supply; but they got 
out of the gas what was in it. The object should be, in 
devising a test, not to rob but to benefit the public; and for 
the best results it should burn at as low a rate as possible. 
{n the case of a bunsen burner, as Professor Smithells had 
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pointed out to them so lucidly that morning in his lecture, 
rapid consumption was to be aimed at, but in a luminous 
flame slow combustion, to get the greatest amount of light, 
In experiment 3a, the quantity of air did not quite agree—it 
was less with a better quality of gas than with a poor gas, 
which was phenomenal. Experiments 3 and 3¢ were not 
corroborative as to the quantity of air used to give the same 
illuminating result. 

The PresivEnT said he must now call upon Mr. Carpenter 
to reply; but they would be glad to receive written com- 
munications from members who had not spoken. The 
Council regarded this paper as of the very greatest im- 
portance ; and they did not regret the time which had been 
devoted to its reading and discussion. In reference to the 
report of the Departmental Committee as regarded sulphur, 
they all received it with the greatest satisfaction ; and no 
one differed from the opinion stated by Mr. Carpenter, that 
they were well rid of the sulphurclauses. As to the recom- 
mendation in regard to testing for lighting power, there could 
be no doubt whatever that, so far as the gas industry was 
concerned, they had a right to ask that Parliament should 
adopt a system or principle of testing which would give the 
best results that were capable of being developed from the 
gas tested. This was the contention of the Council, and 
what they were earnestly striving to secure. They had no 
interest in the Bill of the South Metropolitan, the South 
Suburban, or any London Company; but it was of the 
utmost importance to the industry generally that they should 
not allow a recommendation like this with regard to the 
5-feet light to go unchallenged. In regard to the question 
—which he was anxious as far as possible to avoid—of high 
or low grade gas, Parliament, in its wisdom or otherwise, 
had granted a certain standard of illuminating power for 
certain undertakings, and the question arose, How was this 
to be determined? Most erroneously they had said that it 
should be determined by burning gas at the rate of 5 cubic 
feet per hour. What would be the result? He had in his 
hand a month’s testings of a Provincial city supplying gas 
of under 16 candles. These tests had been carefully made, 
burning at the rate suggested by the Council, with a flame 
about 34 inches high—a flame that would give the best 
development the gas was capable of producing. Alongside 
of this they had daily tests made at the 5-feet rate. It was 
mixed gas; and the astounding result was that there was an 
average difference of just over 5 candles in the two methods 
of testing. Such a system imposed on that particular city 
would be a matter of great injustice, and could not fail to be 
detrimental to the interests of the gas industry. Circum- 
stances and times had altogether changed. The Institution’s 
and the companies’ desire was that they should, as far as 
possible, have their freedom, or at least that the gas should 
be tested in such a way as was best capable of developing 
the highest illuminating power it could give. 

Mr. CARPENTER, in reply, said he would first deal with the 
remarks of Mr. Allen from the point of view of the London 
Gas Companies. All the London Gas Companies wanted 
was exactly what Liverpool had obtained already. Mr. 
Allen was kind enough to make some tests of what happened 
with the burners he used for tests; and his tests showed 
that the method of using his burners was one calculated to 
bring out the best results of the burner. This was just what 
they wanted to contend for in London. Sir George Livesey 
spoke for free trade in gas; and that was what they wanted 
and what they were striving for in their own particular way. 
But in all matters of this kind a great deal depended on the 
mode and method they might take to arrive at acertain goal. 
He thought the most satisfactory method was by endeavour- 
ing to proceed by steps. They looked on the regulation 
which was applied in the South Metropolitan Act of 1900 
as one step towards the unfettered and unrestricted supply 
of gas for light, heat, and power, which he believed would 
one day come about. Mr. Bell had said that the consumer 
would use the argand burner in the same way as they con- 
tended it should be used for the purpose of testing the 
illuminating power of gas—he would turn it up or down in 
accordance with the amount of flame in the chimney. ‘This 
was another way or method by which they asked that it should 
be tested. With regard to Mr. Helps’s remarks, the real 
point of difference between them was one of method. While 
Mr. Helps was speaking, he could not help thinking of 
the difference in strategy between the unfortunate Russian 
Admiral Rozhdestvensky and his Japanese opponent Togo ; 
and he thought that if the latter had acted in the same way 
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as the former he would not have been in the position he 
then was in. Mr. Helps disclosed all his batteries and went 
straight for his opponent, instead of waiting his opportunity 
and endeavouring to obtain the goal by going forward 
gradually. If they read the report of the Committee care- 
fully, they would see what an enormous amount of inertia 
and dead-weight prejudice had to be moved to get forward 
at all; and he thought that the only way in which they could 
attempt to move was by applying themselves to it a little 
at a time, and working steadily and gradually. In London 
they looked forward to the same condition of affairs as that 
described by Mr. Helps at Nuneaton; but this must be a 
question of time. Mr. Grafton had criticized his experi- 
ments very ably from a purely scientific standpoint. When 
the paper was prepared, he regretted that several matters 
which he wished to deal with had not been made more clear 
orexpressed more fully; but if the members would examine 
the paper for themselves, they could easily do it. In it they 
would find stated the average of four experiments, and the 
quantity of air used in each of these cases. If they worked 
out the volume of air required per volume of gas, they would 
find that in the case of 13-candle gas it required 8 volumes 
of air to be introduced by the burner; in 14°6-candle gas, 
volumes; and in 16-candle gas, 6:26 volumes. As Mr. 
Grafton pointed out, the experiments made with a 12-inch 
chimney were for identification with the official method 
with a certain sample of gas. To this sample he had 
applied certain tests, which were clearly shown in the table. 
They had also made other tests which were not shown ; 
and they found in the case of 14°4-candle gas, tested not by 
the official method but with the 17-inch chimney, that the 
amount of air drawn in when burning at a 16-candle flame 
was almost identic21 with that consumed in the test for 
146 candlesas described in theexperiments. If Mr. Grafton 
would couple the 14°41 with 17°01 volumes of air, he would 
see how one set of experiments corrected the other set. 
He was aware that the present standard burner was not the 
best instrument for bringing out the illuminating quality of 
gas. He had had the pleasure of testing a very excellent 
burner devised by Mr. Grafton himself. But this involved, 
he might say, a radical alteration in the “ London” argand 
burner; and he did not think it was possible to expect 
Parliament to depart from a standard which had been in use 
since 1868, and had been employed for so many different 
qualities of gas and in so many parts of the country. He 
felt that it would be quite hopeless to expect that Parliament 
would ever agree to depart from the existing “ London ”’ 
argand. All he believed it would do would be to agree that 
it should be used in a legitimate manner. Mr. Carr had 
endeavoured to do with that meeting as he did with the 
Parliamentary Committee—namely, throw as much dust in 
their eyes as possible. With regard to the first step taken 
by the South Metropolitan Gas Company in 1goo, it was a 
question of the method of settling how, with a reduced 
initial price of 2d. per 1000 cubic feet, what the consumer 
was going to get was to be measured by test. The matter 
was threshed out in Parliament, and the method of testing 
was described in a particularly clear and lucid manner by 
Professor Harcourt himself. He said that a 14-candle gas 
would now be defined by the Bill, and it would be in the 
assumed proportionality between 6 and 8. He was sure 
no Committee could have given more attention to the ex- 
planation of the method of testing than Mr. Oldroyd's Com- 
mittee did. So clear was it that, although the Bill was 
deposited late the previous year, not the slightest attempt 
was made by any of the witnesses for the opposition to 
upset the method of testing provided ; and the Bill passed, 
so far as the testing clauses were concerned, unopposed. 
Mr. Carr also mentioned Mr. Dibdin’s remarks before the 
Committee to which he had referred; but he was sure Mr. 
Dibdin himself would have been the first person to admit 
that his knowledge of the argand burner had largely in- 
creased since 1900. Mr. Dibdin had been engaged on some 
experiments in the method of testing proposed by the Bill 
which had the particular favour of Mr. Carr; but Mr. 
Dibdin himself said that this method was unscientific and 
unreliable. He (Mr. Carpenter) did not think it would be 
possible to have a better authority on the subject than Mr. 
Dibdin, who had made extremely exhaustive experiments: 
todetermine the point ; and the variation between the pre- 
sent method and the one proposed went to prove, without 
seeking for the causes, its utterly unreliable and unscientific 
character, 





NOTES ON STRUCTURAL ENGINEERING. 
By W. DOIG GIBB, M.Inst.C.E. 


The ‘“‘JourRNAL oF Gas LIGHTING” recently referred to 
the subject of “ Structural Engineering ”’ as an old one, but 
was kind enough to suggest that the writer might be able 
to throw some new light on it.* By the time this sugges- 
tion was made, the writer had realized his inability to do so. 
He proposes, therefore, to simply submit a few notes on the 
subject, in the hope that these may serve to raise discussion, 
and so bring out from others what he has not been able to 
produce himself. To many, the notes will appear elemen- 
ary; but the evidence that they are not altogether unneces- 
sary is found in work recently done in various parts of the 
country. 

Structural engineering is such a general term, and has, in 
consequence, such far-reaching applications that it becomes, 
at the outset, necessary to select what special line is to be 
followed, if any notes on the subject are to be confined to 
the ordinary limits of a paper. Assuming that the title is, in 
the present case, only applicable to gas-works practice, the 
following may be put forward as being the most interesting 
points :— 


1. Workshop methods and practices which underlie 
successful design in structural ironwork. 


2. The practices in structural engineering. 


Any consideration of workshop methods and practices 
immediately emphasizes the necessity for a knowledge of 
those to go hand-in-hand with drawing-office work. It isa 
combination of the two which ensures lasting work, and 
also saves capital outlay in manufacturing and erecting costs. 
It may appear somewhat unnecessary to give details; but 
the frequent instances which are met with of expensive 
design, when this is applied to workshop practice, may per- 
haps be regarded as a justification for such a course. 

A good example is often found in a combination of flanged 
cast-iron plates. It is, of course, desirable that as large 
plates as are conveniently possible should be used, so that 
flanges, machining, jointing materials, and bolts may be 
saved. But there is a practical limit to their size, and to the 
size of the plant which an ordinary manufacturer has at his 
command. Plates which are beyond an ordinary size entail 
greater cost per ton in moulding. They have, in addition,a 
greater tendency to warp in cooling, and so be rendered use- 
less ; and there is a greater chance of breakage in handling 
while being dressed, machined, sent forward, and erected. 
In consequence, very large plates, area for area, are gener- 
ally more expensive than smaller ones, when everything is 
reckoned up, and the contractor’s risks are covered. 

In elaborate and special castings, a knowledge of foundry 
work is also very desirable, so that the design may be one 
which it is possible to produce in metal at as cheapa rate as 
possible. Elaborate single castings are sometimes much 
more expensive than if their forms were built up in different 
sections, inasmuch as they sometimes require very intricate 
and expensive work in moulding, and if the thicknesses of 
metal in them vary much, there is great danger that a large 
proportion of them, when cast, will turn out to be “ wasters.” 
In addition, even if an elaborate single-casting be turned 
out to look all right, there cannot be such reliance placed 
upon the strength of its sections throughout, as, with 
elaborate cores, &c., it is extremely difficult to get the 
whole of the metal solid, and of proper dimensions. It 
may be argued that the thicknesses can be afterwards 
calipered; but even if this be possible—and it is not always 
possible—the discovery of wrong thicknesses, or of unsound 
metal, will result in the condemnation of the casting. 
Thus the argument still holds good, that the design may be 
an expensive one. In many cases, it is possible to caliper 
the thicknesses of cast iron; and it is specially desirable to 
do so in the case of cast-iron cylinders, whether these may 
be pipesor columns. Unless the cores of cast-iron cylinders 
be very carefully constructed, dried, and fixed, there is a 
tendency—especially if the cylinders be of considerable 
length—for the cores to shift their positions when the 
molten metal comes upon them; and this often results in 
the cylinders having a thick and a thin side. This is bad 
enough in the case of a pipe, but is worse in the case of a 
column which may have been calculated to take a certain 
dead-weight upon it, and where, in consequence of a thick 





* See ante, p. 147. 
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and thin side, the conditions are entirely changed. The 
writer has noticed many columns which are not designed in 
a proper manner, inasmuch as they have ornamental over- 
hanging heads and projecting bases which are not strength- 
ened up by interior ribs. These may be the cause of very 
serious disaster, since, if there has only been a simple 
calculation taken of the weight which the shaft of sucha 
column will support, and if the head or base has got such a 
projection as will cause a portion of the metal to be sub- 
jected to a shearing action, instead of a solid down-thrust, 
the column has nothing like its calculated strength in giving 
support. 

Some years ago in Newcastle-on-Tyne a new building, 
which cost many thousands of pounds, collapsed; and it 
was afterwards found that the accident was due to the shafts 
of the cast-iron columns employed to support the building 
having punched right through the ornamental heads. This 
was clearly a case where proper engineering practice had 
not been observed, and where the design had resulted in 
parts of the columns becoming subjected to strains which 
they were never calculated to bear. 

The desirability of designing cast-iron work with as 
nearly as possible equal thicknesses of metal, seems to be 
often lost sight of, though extreme variations undoubtedly 
cause the cold castings to have varying internal strains upon 
their several members which tend to upset the accuracy of 
the calculated safe strains or loads which the castings will 
bear. 

It is essential that, in all designing work, great thought 
should be given as to how the design can be manufactured. 
One of the earliest experiences of the writer was to redraw 
an engineer’s design of a combined safety and steam valve 
for the top of a boiler, in which the designer had shown the 
cast-iron casing in one casting without a flanged top, and 
had left to the workshop the impossible task of getting a 
6-inch safety valve either through a 4-inch steam opening 
or through a 3-inch safety-valve spindle hole. 

The employment of steel and wrought iron is becoming 
much more common than formerly; and there is no doubt 
that its more frequent employment is a step in the right 
direction. but while this is so, designs are met with which 
show pieces of channel, angle, and other rolled lengths of 
steel and iron forged up and twisted into such extraordinary 
shapes as make it apparent that the work is bound to be 
very expensive, and probably very unreliable. In many 
cases, such elaborate work is not at all necessary; and a 
more substantial, a cheaper, and a more workmanlike job 
could be made by the usual combination of sheared straight 
members, gusset plates, and rivetting. 

To ensure cheap and accurate work, modern machine- 
tools are a necessity in a contractor’s yard; and if theseare 
absent it is not possible to get such cheap and good work as 
can be obtained from those which are better equipped. 

A point that is often lost sight of, but which is most im- 
portant, is the necessity for constructing wrought-iron and 
steel work in such a manner as will ensure its durability. 
To this end, all plates and bars should be made perfectly flat 
and fair, all the burrs on the edges of rivet-holes should 
be carefully removed, and the built-up work be so drawn 
together by the rivetting that close joints will be ensured, 
through the seams of which moisture will not penetrate. 

Machine rivetting, if properly done, is superior to hand- 
rivetting ; but the machine employed should be one which 
will force the members together under heavy pressure, and 
snap the rivets quickly and evenly, so that the finished 
seams may be perfectly tight and close. It is essential to 
test the rivetting machines, as too many of them are not 
truly set, and do not put a snap on the rivet which is con- 
centric with its shaft. If the foregoing statement is ac- 
cepted, it follows that “ field” rivetting should be reduced 
to a minimum, since it will be defective when compared to 
proper shop machine-rivetting. 

To ensure the best rivetting work, great care is necessary 
in the setting-out of the work, and in the hole-punching. 
Rimering may be mentioned and its limits set out; but it is 
a matter of difficulty to persuade some contractors that there 
should be a limit, and even if they are willing to accept this, 
the process may be described as one which makes the best 
of a bad job. No doubt a very perfect piece of work could 
be turned out by slightly rimering every hole, and using 
rivets to suit the altered conditions; but such work, unless 
in special cases, would be unnecessarily expensive. Con- 
stant care should also be exercised in seeing that the rivets 
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are at the proper heat. If too cold, they will not fill up the 
holes; will not rivet up tight; and will not give the slight 
extra pull which a quickly and properly snapped rivet yjj 
give in cooling. 

In gasholder sheeting—where cold rivetting is Senerally 
adopted—it is very necessary that the rivets be many. 
factured out of such soft and homogeneous metal as yj] 
enable them to be tightly rivetted up, and this without the 
rivetted heads cracking at their outer edges. It is equally 
important that a careful and constant watch be kept on the 
‘‘holders-up,” as, if the rivet-heads be not solidly held 
slackness in the finished rivets is inevitable. The effects of 
such imperfect work are not always immediately apparent, 
The red-lead tapes and the coats of paint (to say nothing 
of a possible rubbing of red lead on the inside edge of the 
joints) often keep the joints tight until the holder has gas 
in it and is at work, and often until the contractor is dis. 
charged from further liability. 

Bellied sheeting is caused either by the inaccurate setting 
out of the rivet holes, or by careless punching. It is not 
desirable to have any rimering in thin sheets, and indeed it 
is not possible to have much if the same rivets are being 
used throughout. If the holes in the plates to be united do 
not coincide, it is a common and a wrong practice to rimer 
out until the rivets can be driven through. It is not possible, 
in cold rivetting, to completely fill such irregular shaped 
holes by staving the rivets. The result is that the rivets are 
often round pins through the inside edges of slotted holes: 
and when the pressure comes on the inside of the holder 
such joints give, and destroy the true shape of the holder 
shell. 

It is much better to have too much rise in a holder crown 
than too little. If the latter, and the sheets are not all in 
their true plane, there are apt to be indentations which hold 
rain; and the alternate continued wetting and drying out 
cause an eating away of the protective coating, and a pro. 
bable rapid corrosion of the plates themselves. 

At a later stage, reference will be made to protectiv: 
media for structural ironwork; but in workshop practice the 
method of application is the more important point. The 
former practice was to have all wrought iron and steel 
painted with at least one coat of paint as soon as possible 
after the material was delivered in the contractor’s yard from 
the iron manfacturer, or, in preference to this and where 
possible, to dip the plates, &c. in hot oil. The experience of 
the writer compels him to disagree with this practice. As 
delivered, the metal is coated with hard scale, and even if an 
attempt be made to remove this before the metal is coated, 
the result is always unsatisfactory. The coating prevents 
the scale from coming off so quickly; but it does come off 
eventually, and, if held by various coats of paint, serious 
corrosion may have taken place before there is any visible 
sign of it. It is probably better to let the metal get suft- 
ciently rusted to spring all the scale off, and then, but not 
till then, scrape it and give it a protective coat applied ina 
proper way. All paint should be carefully applied and well 
worked in, and the somewhat common contractor’s method 
of employing a cheap labourer to use plenty of paint and get 
the work finished quickly, should not be allowed. If the 
first few coats are not properly applied, the work will never 
be adequately protected without burning and scraping all 
the defective painting off; and even if this be done, it !s 
questionable if such a good job can ever be made as might, 
more easily, have been done at first. 

Rapidity of construction and erection is only achieved by 
careful structural design, careful workmanship, and a liberal 
use of modern and well-designed plant. An inspection of 4 
contractor’s plant is, therefore, desirable before a large order 
be placed ; and it is certain that if a contractor has faith in 
his resources, he will welcome the most careful preliminary 
enquiries and inspections. 

The practices in structural engineering cover such a wide 
field that it is impossible in the present paper to do mote 
than touch on a few points. It is the writer’s firm belief 
that nearly all the disputes which arise between contractors 
and engineers occur through the use of incomplete and 
slovenly specifications and drawings. If an engineer SUup- 
plies them, it is probable that the actual work as turned 
out by the contractor, even if disputes can be avoided, will 
be of a similar nature. The better class of contractor wants 
neither the one nor the other—he desires careful, complete, 


and detailed drawings and specifications of the proposed 


work, from which he can get the accurate information which 
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will enable him to make a fair offer for the construction and 
erection of the work. 

The general clauses of engineers’ specifications are often 
too arbitrary and one-sided. In such cases, the personality 
of the engineer has often an influence on the tender prices. 
If he is known to be unreasonable, the contractor has 
naturally to cover himself by including in his tender a 
larger percentage on cost prices for contingencies. Com- 
plete drawings, &c., no doubt minimize the risk, but cannot 
altogether eliminate it. It is within the writer’s knowledge 
that some engineers have been so unreasonable in their 
demands, and so persistent in requiring their “ pound of 
flesh,” that subsequent enquiries from them have resulted 
in excessive prices being quoted to them by contractors. 
There is, therefore, much to be said in favour of the general 
conditions of specifications being drawn up in a reasonable 
way. No doubt, it is the duty of an engineer to so word 
these documents that they may afford adequate protection 
for himself and his employers; but it is not fair, and is 
often not in the interests of his employers, to so word them 
that the engineer is omnipotent and that the contractors 
have no protection or remedy. 

Design, in the writer’s opinion, does not mean the pre- 
paration of rough sketches by the engineer. He may be 
in a position which prevents his personally working out all 
details ; but, if details must be left to assistants, they should 
at least be carefully checked, and the drawings and specifi- 
cations (before issue) be gone through, by the engineer till 
he is satisfied that any outside trained individual can under- 
stand what he requires, and can quote for and turn out 
the complete work without supplementary drawings and, 
worst of all, verbal instructions. It is, perhaps, unneces- 
sary to point out that the word ‘‘design” is wrongly 
applied by an engineer to any work which consists of 
rough sketches, the details of which are worked out by 
the contractor, though this procedure is by no means an 
uncommon arrangement. 

Reference has already been made to the necessity of so 
rivetting up various members as will prevent moisture 
penetrating the seams. The writer is of opinion that, in 
designing work, the question of the durability of the struc- 
ture is too often neglected. Corrosion is a rapid destroyer 
of metal; and if this is to be successfully opposed due 
thought must be given to it when the structure is being 
designed. It is absolutely essential that every exposed 
part of a metallic structure should be accessible to the 
scraper and the paint brush. Any openings or spaces be- 
tween members or parts of members should, if possible 
(and it is nearly always possible), be made sufficiently wide 
to allow for their insertion. A good object lesson is often 
got by the examination of an old structure. 

Reference has already been made to the impossible 
design of a safety valve; but how frequently are designs 
met with in structural engineering which are equally im- 
practical; as, for example, where rivets are shown in places 
where efficient rivetting is an impossibility. 

There has lately been a great deal of correspondence on 
the standardizing of bar sections. ‘This isa step in the right 
direction; but, as the “ JouRNAL or Gas LIGHTING” very 
properly pointed out, any undue restriction in the number 
of standard sections might become a serious inconvenience. 
It is obvious that sections which can be easily obtained 
should, as far as possible, be used; and it is equally obvious 
that the engineer who designs his own sections, in prefer- 
ence to using the section-books as issued by iron manufac- 
turers, is courting disaster. It is a useful practice to keep 
a note of the names of makers of any particular section em- 
ployed, as the contractor can then be referred to them. 
The smaller the quantity of any section used, the more im- 
portant it becomes to use a standard; as the contractor is 
sometimes not able, unless at a considerable higher price, 
to persuade the iron manufacturer to give prompt delivery 
of small lots. The note often found in section-books that 

‘‘this section can be rolled 5 or 10 per cent. lighter” makes 
the specification of bars by size and by weight per foot a 
Safer practice than the more general one of cross sizes only. 
It would probably be more convenient for the iron manu- 
facturer and the engineer, if thicknesses were expressed in 
twentieths of an inch, rather than eighths or sixteenths, or 
better still if the metric system were adopted. 

Information is easily obtained as to what are the best 
Protective coatings for structural ironwork ; but when this 
information is closely looked into, it would appear to be 








impossible to come to definite general conclusions. It may 
be that while oxide paints are better in one locality, lead or 
carbon paints are better in another; and it may be that the 
method of application has a great influence on the ultimate 
result. But the experience of others seems to be no guide, 
as, on analysis, all paints appear to be equally good and also 
equally bad. The writer has, therefore, tried the experi- 
ment of painting a number of sections on the sides of a gas- 
holder each with one of the best-known protective paints ; 
and these have all been applied by the same skilled painter, 
and as nearly as possible under the same conditions. It is 
hoped that the result of these tests may be some guide in 
coming to a correct decision as to what—for Newcastle, at 
least—is the best protective. The use of black varnish is 
not now so common as it used to be. As there are paints 
and paints, so there are varnishes and varnishes. A skilful 
manufacturer may find it possible to produce an effective 
and lasting protective from a coal-tar base; but much 
serious damage has resulted to ironwork—especially to thin 
sheeting, where corrosive action is most quickly damaging 
—by the continued applications of a crude coal-tar varnish 
manufactured in the gas-works themselves. The greatest 
merit such a varnish seems to have is that, while it allows 
the corrosion of ironwork to go steadily on under its surface, 
it does its best, through the toughness of its skin, to hold 
together such pieces of iron as may have escaped the fate of 
their more delicate neighbours. 

Slow progress in structural engineering is, in many places, 
shown by: 1. The unnecessary employment of expensive 
and unreliable forgings and smith work. 2. The disregard 
of how the work is to be constructed and fitted in the 
contractor’s yard and erected on the site. 3. The adoption 
of elaborate built-up girders, trusses, &c., where simpler 
and less expensive designs would serve the same purpose. 
4. The use of built-up members in place of rolled sections. 

The continued employment of built-up thin plates, 
instead of using the thicker plates now on the market. 
6. The continued employment of cast-iron, instead of rolled 
sections. 

For the sake of economy, careful design must include a 
due consideration of :1. The proportion of material. 2. The 
use of the cheapest and most easily obtained suitable material. 
3. The reduction to a minimum of labour in manufacture. 
4. The reduction to a minimum of labour and plant required 
in erection. 

Any consideration of the design of various parts of gas- 
works plant must necessarily be brief and incomplete. 
Some time ago it was stated that a pleasing building (retort- 
house) need not cost any more thanaplainone. Itisnot easy 
to understand this, as the opposite of ‘‘ plain” is “ elabo- 
rate ;” and if ‘“‘ pleasing’’ means “elaborate” it is usual to 
amplify the description, “a pleasing building,” by inserting 
the words “ but unnecessarily costly.”” As the author went 
on to say that even if it does cost more, something should 
be done for “moral and intellectual ’’ considerations, he 
evidently is not quite sure of the soundness of his first 
statement. 

The writer is probably deficient in his appreciation of art, 
inasmuch as he has never thought it possible, even if it were 
desirable, to create a gas-works which would be “ a thing 
of beauty.” By all means let erections be neat, substantial, 
and serviceable, of ample proportions, and well equipped. 
But the majority of engineers give their services to under- 
takings which are supposed to be run on commercial lines ; 
and every pound which is spent on unnecessary ornament 
will never earn its proper interest. If against the scale 
which supports the ‘‘moral and intellectual,’ be placed 
“something off the price of gas,” it is not difficult to imagine 
what the popular wish would be. - There are gas-works in 
the country which are much more ornamental than others ; 
and it may be remarked in passing that the more ornamen- 
tal ones are owned by corporations. The works cannot be 
criticized by outsiders if the ratepayers are prepared to pay ; 
but municipal extravagance, to judge by some of them, is 
not confined to public libraries, public schools, and such 
like. 

The question of the best equipment for a modern retort- 
house seems as far off being settled as ever. The writer 
confesses that he is ‘‘ behind the times,” in that he is not yet 
convinced of the advantages, in a large works, of inclined 
over horizontal retorts. The latter have certainly the 
advantage of not compelling the purchase of definite coals, 
and when properly worked by the best power machinery, he 
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is sure that the results will compare favourably with any 
got by inclined retorts. His experience in three 3,000,000 
retort-houses with West’s air-driven machinery has been 
very satisfactory, though for purposes of comparison he is 
now fitting a fourth house of similar size in the same works 
with De Brouwer electrically-driven chargers and dis- 
chargers. On the result of the comparison, will depend 
the type of machinery which will be fitted into the retort- 
house of another works which is shortly to be recon- 
structed. ‘Till this time arrives, he will continue to watch 
the working of inclined retorts with Durham coal; and if 
he can find any which, everything considered, seem to him 
to give results at all approaching machine charged hori- 
zontals, he will have to reconsider his present attitude. He 
attaches little importance to published figures, which seldom 
include a statement of local conditions and customs, but 
which often, on the other hand, leave out important points 
against the system being advocated. But he is prepared, 
when any engineer is investigating the subject, to show all 
he can, and give the fullest possible information whether 
for or against the system he has adopted. 

Even in the event of the De Brouwer being ultimately 
adopted, he does not propose to unduly restrict the size of 
the new retort-house, but rather to keep it a standard size, 
so that any future and improved machinery may be more 
readily adopted. 

The writer has not yet been able to satisfy himself that 
the handling of coke by conveyors is a great success ; and 
he leans at the present moment towards the handling of it 
from the retort-house to the coke-yard by means of trains 
of small waggons and endless ropes. 

He believes in some system of jointing purifier lids which 
will do away with water lutes, as these are a source of 
considerable danger and are unnecessarily clumsy and 
expensive. 

For large gasholders, some system of spiral or wire-rope 
guiding may come to the front; but the systems have yet 
to be tried on a large scale. It is probable that the best 
design for rigidity and sweetness of working (which means 
longer life) is still to carry a guiding framework to the top 
of the highest lift. There does not seem much to be 
gained, in a new holder, by stopping the guide-framing 
short, as the framing has still to be made strong enough to 
resist the total wind-pressure, and the cost of erection at 
go or 135 feet high does not greatly vary. If the framing 
is shortened, the top lift has to be strengthened, as it 
receives no assistance from exterior framing in its resist- 
ance to wind-pressure. It is also probable, unless the 
framing is made strong enough to take all possible strain off 
the thinner sheeting, that this latter will have a shorter life 
than would be the case in a more rigidly supported holder. 

Where a new lift is added to an existing holder, and the 
top lift is run out of the existing framing, the addition is 
often said to have been got cheaply; but the cost of the 
then unnecessary extra framing has been spent years before, 
and has not been earning dividend, inasmuch as the original 
framing must have been made too strong. 

It is probably better to construct the inner lift of a holder 
with an angle top curve, rather than with a rounded plate 
one. If, in the latter, the curve is of any considerable size, 
it is more difficult to securely attach the necessary vertical 
stiffeners and also the guiding brackets to it, and these 
latter must have a greater projection, and consequently less 
rigidity. Though there is probably not much of importance 
in it, the writer also prefers to build the cups and grips 
with flat channel tops in preference to rounded plating. It 
is claimed that the latter are stronger; but either is of 
ample strength, so the point is not important. On the other 
hand, it is easier to get truly level faces with channels, no 
packing pieces are required, a better attachment is got for 
the guide carriages and for the vertical roller paths and 
stiffening members, and a better footpath is provided when 
the lutes or rollers require attention. 

Though perhaps outside the subject, the writer desires to 
note the growing tendency of railway companies to con- 
struct bridges to carry public roads over their property in 
such a manner as prevents any pipe being laid in the road 
or foot way. If the gas company have a main in the road 
at the time the bridge is constructed, accommodation must, 
of course, be provided for it; but if they have not, anda 
bridge is built without an agreement being made, it often 
necessitates a future payment of an annual wayleave from 
the time that a main is required in the road. It appears 





es 


probable that companies having statutory powers have 4 
right to get protection for their future requirements. 

The theories in structural engineering may include some 
of the foregoing notes, but more probably might be helq 
to mean the calculations of the stresses and strains which 
must necessarily govern the design of any structure. 
Those, however, could only be dealt with in an imperfect 
and fragmentary way in the present paper, and would only 
be, at best, an incomplete résumé of what is clearly anq 
elaborately set out in the text-books devoted to the subjects, 
The writer does not, therefore, propose to touch upon them, 
but to conclude with an apology for the elementary and 
sketchy nature of the paper he has the honour to submit, 


Discussion. 


Mr. H. E. Jones said the author had spoken with great 
modesty in his opening remarks. But he must say that he 
had listened to them with a good deal of pleasure ; and they 
gave promise of a very much more important communica- 
tion to come before long from the same source. The paper 
was thoroughly sound and practical. The opening remarks 
with regard to workshop methods were all good and well 
founded; and it dealt with the necessity, if they desired to 
carry out work efficiently, of having proper and sufficient 
plans carefully prepared. He could speak from his own 
experience of some of the difficulties which had been 
referred to. Drawings were sometimes sent from the engi- 
neers’ office which could hardly be cast, the pattern was so 
complicated. All kinds of work was at times introduced into 
wrought-iron framing, which made it very liable to decay by 
rust, and by no means added to the strength of the parts, 
There were also some useful hints in connection with larger 
structures. It was sound advice to raise the gasholder 
crown. Absolute perfection for bringing a small strain on 
the plates would be a semi-sphere; but this was not quite 
practicable. But in that direction lay the reduction of cost. 
The author’s notes on specifications, and not pressing too 
hardly on contractors, were worthy of attention. He him- 
self always thought that the general clauses adopted by many 
engineers, making themselves the ultimate arbitrators cn the 
completion of a piece of work, went much tco far; and if he 
were a contractor he would not sign them, because he should 
hesitate to put himself under the foot of another man whose 
interest might possibly be opposed to hisown. There were 
sometimes extreme exactions on the contractor which were 
unfair; and there was no remedy for him in any such case. 
Sometimes extra cost was thrown on the contractor through 
defective drawings because the engineer, who was to blame, 
was the final arbitrator. This was neither good morals nor 
did he think it was good business. He sympathized with 
the author also in his remarks about attempting to make 
gas-works ornamental. A building which was symmetrical 
and in good proportion would always look well enough with- 
out being plastered over with a lot of superfluous ornaments. 
He had known cases where a request had been made to 
take such-and-such things off, as they were unnecessary, 
and only added to the cost, while their beauty would not 
be recognized. The author’s notes, too, on the so-called 
saving effected in extra framing for a gasholder were, he 
thought, quite true. Economy was simply procured by 
reason of the waste of money spent originally, because the 
two-lift gasholder had too strong a frame, or it could not 
carry the wind pressure of three lifts. If another 50 per 
cent. were added to the wind area, it was quite clear that 
an extra strain would be put on the framing; and, if the 
framing were originaily strong enough, one might put on an 
extra lift without a guide. The upper lift would go up and 
down the guides; but that was a different matter. It was 
locked on the bottom cupping in a manner which could not 
be deviated from. The question of the strain on the gas- 
holder framing was a different thing. There must be extra 
strength in the old framing, or it would not carry the new lift. 
With regard to wire ropes and spiral guides, the author 
hinted that if outside framing were avoided, to stand the 
pressure there must be a strain on the plates, and this 
involved the strengthening of all the attachments. He had 
several times, where wire ropes were suggested, thrown the 
matter open, and said: “ Here is my specification with 
outside columns, you can send in a tender, if you like, 
on your own footing.” But, in fact, the tenders for spiral 
guides or wire rope had come to as much as a simple design 
and standard framing; and there had been no economy at 


| all. Helooked upon Mr. Gibb’s paper as an indication that 
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he had his foot on the ladder in the right direction, and 
that some day he would carry these simple notes into a 
more extended communication dealing with the important 
strains and stresses on larger structures. 

Mr. J. L. CHAPMAN (Harrow) desired to thank Mr. Gibb 
for the hints he had given with regard to specifications. 
He was quite of opinion that many of these documents 
were drawn with the intention of making the work as costly 
as possible ; and he was glad to see that many, especially 
among their leaders, were getting their senses together, and 
not holding the contractor to the very serious conditions 
which had been imposed upon him in days gone by. Ina 
specification he lately saw, there was a clause-to the effect 
that in case of any disagreement between the engineer and 
the contractor, the matter in dispute should be referred to 
the President of the Institution of Civil Engineers to name 
an arbitrator to settle the matter. He believed a clause 
like this would, in some cases of large contracts, make 
{1000 difference in the tenders received. There were, no 
doubt, as Mr. Gibb put it, some engineers to whom con- 
tractors would hardly like to send in a tender at all; and 
there were others who they knew would give more than they 
ought. Therefore a clause like this was beneficial on both 
sides. Another point in connection with smaller works, to 
which he thought the directors of every company should 
look, was to give the man who was making anything like 
100 millions, and who was liable to continual increases, 
an efficient draughtsman. It was really absolute economy. 
He himself had spent money unwisely in days gone by 
because he had not the time, even if he had the ability, to 
make sufficient drawings for the work he had todo. But 
now he had an efficient draughtsman; and he found that 
the economy realized was very great. 

Mr. A. Wirson (Glasgow) said he agreed with the author 
that a knowledge of foundry work was very desirable; 
and in connection with this he must say that a knowledge 
of pattern- making was equally desirable for any engineer. 
Reference had been made to machine riveting; but the 
author had entirely ignored pneumatic riveting—a method 
which he had found eminently suitable for gasholder work — 
especially where the riveting was too heavy to be done by 
hand. They had some done very well in this manner, and 
some done by hand at the same time; and when several of 
the rivets were cut out and compared, the pneumatic rivet- 
ing showed itself much thesuperior. Itcould be used where 
it wasimpossible to employa hydraulic riveter. With regard 
to rimering out the rivet holes, he had found it a very good 
plan to have them punched } inch less than the proper size, 
and then rimered out, which could be done by pneumatic 
rimers. The whole of the producer plant on his works had 
been treated in this way, and a splendid job made of it. 
The work was carefully inspected, and found thoroughly 
satisfactory. With regard to coke handling, the method he 
adopted was a combination of coke waggons and conveyors, 
which they found to work very well. The waggons were 
taken out by small locomotives; and the wear upon the 
gravity conveyors in which the coke was carried down did 
not seem to be so heavy when it was quenched before being 
put into them. 

Mr. W. Harpies (North Shields) said it seemed to be 
the fashion of late to disparage coke-conveyors; but in his 
own experience they were very successful. They had been 
working for upwards of goo days, and had dealt with 90,000 
tons of coke. The saving was 8d. a ton gross; and the 
net saving, after all expenses of repairs and so on, was 4d. 
For this kind of machinery to work well, it was necessary 
that there should be constant inspection and lubrication. 
Many people who had coke-conveyors did not like to go in 
for lubrication on account of the expense; and the result 
was that they were often allowed to go to pieces much 
earlier than was necessary. It was not merely a question 
of the cost; it also reduced the labour connected with 
removing the hot coke. 

Mr. C. Hawxstey (London) said he quite agreed with 
the author that the truth of the holes riveted should receive 
much more attention than it frequently did. He also ac- 
quiesced in the opinions he had expressed as to the desir- 
ability of having gasholder framing, and carrying it up ‘to 
the top of the highest lift. He could not quite agree, how- 
ever, with the remarks made with regard to the appearance 
of the structures which gas engineers should erect; for he 
did not coincide with the view that either gas or any other 
engineers were entitled to “uglify”’ places so much as they 





frequently did. With reference to the engineer being made 
the arbitrator, he agreed that there should be a very strict 
specification, and one about which there could be no am- 
biguity, but which both parties should be able to under- 
stand. But he did not share the view expressed, that the 
engineer was not a proper referee in case of dispute. He 
thought he ought to have a judicial mind, and be able to 
act judicially as between both parties to the contract. If 
this were so, he was in a much better position to under- 
stand the merits of the case than some outside engineer who 
might be called in for the settlement of a particular dispute 
about which he knew nothing but what was laid before him 
in evidence. He had had forty years’ experience in dealing 
with specifications in which the engineer had been the 
referee, and he adhered to the view that he should continue 


to be so. 


Mr. Gis, in reply, said he quite agreed with the remarks 
about pneumatic riveting, which was perhaps a kind of 
half-way house between heavy machine riveting and hand 
riveting ; and a good deal of work was now done in this 
way. With regard to rimering holes, he distinctly stated in 
the paper that a splendid job could be made in this way; 
but in most cases it became unnecessarily expensive. Mr. 
Hardie had certainly had good results from his coke- 
conveyors ; but he (Mr. Gibb) was sorry that his in- 
timate knowledge of his works compelled him to disclose 
the fact that he was comparing the conveyers in a new 
house with his old house which was still in existence, and 
where, from its position, it must have been comparatively 
costly to get the coke out by hand. He could only con- 
gratulate him on his results; for certainly he (Mr. Gibb) had 
not obtained such results from a similar conveyor; and it 
was from the figures he got there that he made the state- 
ment. It was very unwise for anyone to make up his mind 
with regard to coke-conveyors within the first year or two 
of their life. Asarule, until they had undergone a certain 
amount of wear and tear they did all one could expect, 
except perhaps in the matter of the great percentage of 
breeze they made. But the trouble arose when they began 
to wear out ; and they did wear out quickly, in spite of 
lubrication. Coke was a dreadful thing to handle with 
anything having moving links about it. With reference to 
Mr. Hawksley’s remarks, he certainly did not wish to be 
understood as advocating ugly works. He only went 
the length of saying that he thought they ought to be 
neat, serviceable, and substantial; and that no unneces- 
sary ornament should be added. With regard to engineers 
acting as referees, he was glad to have Mr. Hawksley’s 
opinion; and no doubt if the engineer was, as he said he 
should be, calm, fair, and judicially minded, nothing more 
could be desired. But, unfortunately, engineers varied in 
temperament and in their ideas of justice; and therefore it 
was perhaps wise, as a general rule, to eliminate as far as 
possible the personality of the engineer in determining ques- 
tions on contracts. 





THE MANUFACTURING COSTS AT 


THE GRANTON WORKS. 


By W. R. HERRING, M.Inst.C.E., of Edinburgh. 


At the particular request of the President, the author has 
the honour of bringing before the members of the Institu- 
tion a statement of the working costs at the Granton works 
of the Edinburgh and Leith Corporations’ Gas Commis- 
sioners for the complete year ending May 15, 1905. Prob- 
ably the somewhat unique circumstances associated with 
these works induced the President to make such a request. 
At the outset, the author feared that the statement proposed 
could scarcely be woven into an interesting paper for read- 
ing at a meeting of the Institution, but rather that it was 
of such a nature as to be better published in the ordinary 
way, particularly in view of the fact that, to make it in any 
degree clear and precise, very considerable reference would 
be necessary to the descriptive and illustrative details of 
the works that have already appeared in the columns of the 
“JouRNAL oF Gas LicHTING,’* and which it may be said 
are now in process of revision, with additional particulars 
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* See Vols. LXXXI., LXXXII., and LXXXIII. 
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STATEMENT No. 1—MANUFACTURING COSTS AT GRANTON GAS-WORKS. 





GAS MADE AND COAL CARBONIZED, ALSO COKE AND BREEZE PRODUCED, SOLD, AND USED. 





sel | 


Year ended May 15, 1904. 











CE ee me ae ce ae gee te ae oe 
Gas made, corrected to standard temperature and pressure 
Do. er ton of coal 


Gas oil carbonized 


: 


Do. equivalent in tons of coal . 
Total per ton of coal and oil equivalent 


Carburetted water gas made ” - ‘ | 


Total coal and carburetted water gas made . 
Gas accounted for a 5 See 


151,821'13 tons. 


——— 


1,584,758,000 cub. ft. 


10,438 cub. ft. 


Not erected. 


1,497,438,000 cub. f 


t, 





| Year ended May 15, go>. 


174,625°2 tons. 

1,886, 301,000 cub. ft. 
10,802 cub. ft. 
83,346,000 cub. ft. 

| 14353 tons. 

7715'15 tons. 
182,340°17 tons. 
1,969,647,000 cub. ft, 
1,861,194,000 cub, ft, 


















































Do. per cent on make ’ 94°49. 94°49. 
Illuminating power . | 24°45 candles, 24°21 candles. 
Retort carbon produced see ae ee .| 9 tons 13 cwt. 25°15 tons. 
Do. per ton of coal carbonized . | 0°142 Ib. 0°331 Ib. 
| 
Per Ton of | Per 100 Lbs. | Per Ton of Per 100 Lbs, 
“eau Tons. Cwt. Coal of Coal Tons. Cwt. | Coal of Coal 
Carbonized. Carbonized. | Carbonized. Carbonized, 
‘ahaieetes dee 
Coke and breeze produced on the various classes of coal | 
es 6 wow ew Oe we ete lee 89,347 4 11°77 58°84 110,615 II |} 12 66 63°34 
———— a ~s ANREP EARLE ie TS 
Sold or available for sale . 63,298 7 8-33 | | qt*6o 80,525 15} 9°22 46°11 
Coke used— | | 
For making carburetted water gas in generators | 1,623 II | o'18 0°93 
Steam raising for c. w. gas and all general purposes 5,624 18 0°74 \’ 8,533 4 
Travelling and derrick cranes. ....... 365 9 0°05 | | “at 489 3 | " 
Crusher and station buildings . 99 2 o°oI i, = 94 0 /[ xf 9°35 
Culvert and quarry pumps . 389 II 0°05 | 228 8 
Coke used in retort-house. . ...... . 19,569 17 2°59 | 12°89 19,121 10 2°19 10°95 
(The above items by actual weight.) | —_____ 
89,347 4 11°77 58°84 110,615 II 12°66 | 63°34 











STATISTICS RELATING TO SULPHATE OF AMMONIA PLANT. 





Year ended May 15, 1904. 


Year ended May 15, 1905. 





























Sulphate made. — oa 2108 tons. 216448 tons. 
Do. per ton of coal carbonized 26°3 Ibs. | 27°8 lbs. 
| eA SAS a, icing cane 
| A Per Ton of | Amount er Ton of 
mount. Sulphate Made. ; Sulphate Made. 
| | 
WacGEs— | fog. | es f we @. BS. 
Manufacture . fp gt gil Sy Ogres ar, 341 om | 3 28 376 15 5 3 58 
re ee eas 192 5 4 I 99 187 3 5% r 8:8 
Enginemenand boilermen . ....... 207 11 6} I 11°6 20I 7 10 I 10°3 
Repairs to plant Se ir Oe ae ea ee 710 5 3 6 89 382 2 34 3 63 
General purposes, proportion chargeable under | 
Nos. 27 and 28 in table of detailed analyses . 144 4 1 : 44 128 13 3 I 2:2 
| 
| £1505 7 2 15s. 1 6d. £1276 2 3 II 94 
as to the constructional costs, for publication in the early | departments. All of these factors have a most important 


autumn. 


Before dealing with the figures in question, the author 
would like to again refer to a subject he has formerly 
brought before the members of the Institution, and that 
is the chaotic state in which the statistical records of the 
industry are kept for publication. Owing to the want of 
a sufficiently detailed allocation of the respective costs on a 
standard basis, it is impossible at the present day to accu- 
rately determine the relative economic merits of the distinc- 
tive types of plant employed for accomplishing the same 
purposes in different localities and different works. Not 
only are the methods of allocating the labour costs different 
in many works, but there is also the all-important factor 
of the size of unit employed and its relation to the number 
of days worked per annum on the maximum scale. It is 
quite useless to compare a works running carbonizing 
machinery where the machines are kept fully employed 
throughout the twelve months (such as at some of the 
London gas-works) with a Provincial gas-works where the 
machines are only doing their maximum work for a short 


portion of the year. 
rates of pay do not vary so much as the number of actual | 


So, likewise, with the labour question, 


hours worked by the operatives in different localities; and 
this is particularly so with reference to the carbonizing 





as a whole. 





| 


influence in determining the relative merits of the different 
_ processes and plant; and the author does not hesitate to 
characterize the present methods of determination as most 
unsatisfactory, unscientific, and unbusinesslike. In fact, the 
records could not be more exclusively dissimilar in this 
respect if they were connected with competing industries, 
dependant upon the same market for the disposal of their 
goods, instead of which it is our proud boast to have no 
other object in view than the advancement of the industry 


The author proposes, first of all, to analyze the sufficiency 
of the headings contained in the model form of accounts 
forming Schedule B of the Gas- Works Clauses Act, 1871, 
dealing only with Sub-section D and the first five items under 
the heading “ Manufacture of Gas,” reading as follows :— 


1.—Coal, including dues, carriage, unloading, and all ex- 
penses of depositing same on works. 

2.—Purifying materials, oil, water, and sundries at works. 

3.—Salaries of Engineers, including Chief Engineer (if any); 
Superintendent, and officers at works. 

4.—Wages and gratuities at works. : : 

5.—Repairs and maintenance of works and plant, including 
removal of retorts, machinery, apparatus, tools, materials, 


| and labour, less old materials sold, 









STATEMENT No. 2.—MANUFACTURING COSTS AT GRANTON GAS-WORKS. 
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Statement of Manufactory Charges (“Field's Analyses”) per 1000 Cubic Feet Sold for Ten Years Ending 1903. Averaged, 
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Metropolitan Suburban Provincial Provincial ° . : 
> Companies, Companies, Corporations, Companies. Average. Edinburgh. Glasgow. Average, 
IDO? Bite ell ae Sens 0’ 360d. 0° 475d. 0° 256d. 0° 390d. o* 370d, o* 262d. 0° 237d. O° 249d, 
ss os « « » % 3°629 3°448 3°215 3°712 3°501 5800} 4°150 4°975 
= \"@. 5 go Gs gt ee 0°897 0°824 0°587 0°659 0°742 0* 760 1078 0'9I19 
Wearandteart . .... . -« 4 050 4° 105 3°943 3°371 3° 867 2 596 2°826 2° 711 
ed 
a le 8°93Ed. 8°852d. 8*oord. 8° 132d. 8° 480d. 9° 418d. 8° 291d. 8°*854d, 
, errata, 








* This item probably includes labour and materials in all cases. 


t Figures relating to old gas-works in Edinburgh and Leith. 


t This item does include labour and materials in all cases. 








in the analyses, as against the 8°854d. as the average for 
Edinburgh and Glasgow, notwithstanding the fact that, 
on the face of it, the item for wages alone is considerably 
higher, generally speaking, for Scotland. It simply means 
that the entire manufacturing costs in Scotland are charged 
against the wages account, whereas a portion of what is 
strictly the manufacturing costs in England is charged to the 
repairs and maintenance account, and that in this respect 
no agreed interpretation of these headings is on record. 

Considering next the question of the credit side of the 
accounts, and the labour charged against coke and breeze, 
it may be said that the majority of works find it necessary 
to remove the coke as drawn from the retorts immediately 
into the yard, yet there are many works where large quanti- 
tities are either sold or stored in the basement of the retort- 
house, and the expense of handling it below stairs is charged 
against labour on coke. Such a practice may be quite 
legitimate and correct; but it nevertheless resolves itself 
intoa handsome credit to the carbonizing wages account as 
compared with another works where the cost of its removal 
to the yard is included in what are commonly understood 
to be the carbonizing wages as set forth in the statistical 
records. 

To take one other item while upon this question of coke 
—one that leads to endless controversy in ascertaining the 
relative efhiciency of the various types of furnaces—viz., 
coke sold per ton of coal carbonized. The late Mr. Frank 
Livesey, in November of 1886, stated that, from experi- 
ments, he obtained 15 cwt. of coke per ton of coal carbon- 
ized from ordinary Newcastle coal. This figure agrees 
approximately with the author’s own experience with this 
coal when ascertaining the actual weight yielded from a 
given weight of coal charged into a certain number of 
retorts. 

“The ‘Gas World’ Analyses of Accounts” for the year 
1903-4, Shows that one works—viz., Croydon—has a right 
to be named and given credit for the figure of 13°5 cwt. of 
coke being sold per ton of coal carbonized ; while six neigh- 
bouring gas-works, including London and the locality, only 
manage to sell 10°75 cwt. per ton of coal. Accepting Mr. 
Frank Livesey’s yield at 15 cwt. per ton, the Croydon fuel 
account is 7°5 per cent., as against the remainder of the 
London companies’ 21 per cent. 

These instances of the most inexplicable inconsistencies 
could be multiplied under every item of working detail; but 
the author hopes he has said sufficient to draw the attention 
of members to the unsatisfactory character of the present 
methods. He does not suggest that individual records are 
not kept in particular works. There are doubtless many 
who keep as close a watch on each item as one could pos- 
sibly wish; but these records are not published, and, con- 
sequently, are not available for the man who wishes to 
ascertain whether he has done the best for the undertaking 
he may serve. 

In raising this question anew, the author has no other object 
in view than the furtherance of the interests of the industry 
as a whole by the introduction of a system of comparative 
costing and statistical analysis and research, whereby alone 
can be properly appreciated the economic merits of the 
many varied types of plant, and the method of manipulating 
them, at present available. It is in itself a most interesting 
and fascinating recreation, and the results from it must in- 
evitably lead to considerable economy and additional satis- 
faction to all. The system is neither difficult of accom- 
plishment nor expensive to maintain ; and for the credit of 
the gas engineering profession, there should once and for all 
be determined a scientific basis of comparison that will 
satisfy practical men and also enable them, as commercial 
men, to still further promote the economical success of the 
industry. 














For the want of a better method, and to enable the past 
year to be compared with the previous one, the author must 
set out his figures upon a basis similar to that of those pub. 
lished in the “ JouRNAL oF Gas LIGHTING ” last year,* 
But it has been found necessary to make some slight re. 
vision of both the arrangement and the figures. They are, 
however, unimportant in themselves apart from making the 
statement more comprehensive and correct. 

Dealing first with the item under the heading of car. 
bonizing, and taking only the figures involved in the labour 
employed in the charging and drawing of the retorts and the 
attention to the producers, including the removal of ashes 
therefrom to the yard, the Granton figures for the year 
ended May 15, 1904, show a cost of 1°078d. per 1000 cubic 
feet of gas made, and for the year ended May 15, 1905, 
o’gigd. per 1000 cubic feet of gas made. 

As this, however, is not the complete costs associated with 
the manufacture of gas in the retort-house, the author pre- 
fers to include everything from, and including, unloading 
of the coal to the depositing of the coke in the yard, com- 
prised under items No.1 to 10 on the analysis sheet—No. 2 
appended—-viz., retort-house foremen, discharging waggons 
and coal breaking, elevating and conveying, charging and 
drawing retorts, pipe-jumping, cleaning and pointing retorts, 
greasing machinery, and all sundry work in connection with 
the running of the retort-house plant, producer, and ash- 
men, hot-coke conveyor, attendants and enginemen for coal 
and coke-handling plant. Under these headings, the Gran- 
ton figures for the year ended May 15, 1904, stand at 1°482d. 
per 1000 cubic feet of gas made, or 14°82d. per standard 
ton of coal carbonized, and for the year to May 15, 1905, 
1*303d. per 1000 cubic feet of gas made, or 13°03d. per stan- 
dard ton of coal carbonized. 

The author does not think that the figures contained in 
the statistical statement appended need any more explana- 
tion than is exhibited on the face of it. Great care has been 
exercised in order to make it seif-explanatory, and memo- 
randa (such as the time of duration of physical labour, rates 
of pay for various classes of men, and other items influencing 
the relative unit cost) are all fully set forth. It may, how. 
ever, be summarized in a phrase. The entire costs of gas 
manufacture, including all items under the headings of car- 
bonizing, labour of purification, attendants in the exhauster 
house, washer plant, and boiler attendants, and such items 
as heating-up retorts, locomotive men, gasholder and pump: 
house men, including the proportion chargeable to office 
staff, weighers, storekeepers, messengers, attendants, «c., 
were for the year ended May 15, 1904, 2°448d. per 1000 cubic 
feet of gas made, or 24°48d. per standard ton of coal car- 
bonized, and for the year ended May 15, 1905, 2°085d. pet 
1000 cubic feet of gas made, or 20°85d. per standard ton of 
coal carbonized. 

It may perhaps be interesting to refer particularly to the 
last columns, comprising a statement of the three months 
working for November, December, and January, as an €x- 
ample of what could be done were the output of such 4 
volume as to permit of a 10 million unit being worked undet 
these conditions during the whole year. During the period 
in question, the 10 million unit was yielding on an average 
77°2 per cent. of its capacity ; thus leaving an ample margin 
for reserve and for settings under repair. Assuming for the 
moment that these conditions could have prevailed in Edin- 
burgh for a full year—that is to say, that the minimum [¢- 
quirements were not less than 8 million cubic feet per day— 
a section of this character would have yielded its gas ata 
cost of 1*869d. per 1000 cubic feet, including all manulac- 
turing wages under the headings of carbonizing, purification, 
exhauster and washer plant, boiler attendants, and every 








* Vol, LXXXVI., p. 567. 
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*IN LONDON ALONE 15,750 “CAXTONS.” 


| WE OFFER TO SEND A SAMPLE LAMP CARRIAGE PAID FREE OF ALL CHARGES, AS WE STAND 


ON OUR CLAIM THAT THE “CAXTON” IS THE STRONGEST AND BEST ON THE MARKET. 
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SEND FOR OUR POCKET CATALOGUE, ISSUED JUNE 10th. 


WILLIAM EDGAR, 
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THE “ZEIMAR” 3-PLY MANTLE 


REGISTERED TRADE MARK. 





To make a good mantle, it is of the utmost importance that the base should 
be of the very best quality of RamimE Fisre. This we are able to get, as we are 
the only Firm in-the world who Degum our own fibre by our Patent process, 
Spin, Knit, Bleach, and work it up in every branch upon our own premises, to 
the finished mantle. 


reise SPerEA HS — 


(DRAWN FROM ACTUAL PHOTOGRAPHS.) 








COTTON. ZEIMAR, COTTON. 


Best Quality Mantle. 3-ply Ramie Mantle. Best Quality Mantle. 
Double Woven, Actual condition Single Knitting. 
Actual condition After 600 hours’ burning. Actual condition 

After 24 hours’ burning. After 24 hours’ burning. 


To get the full benefit of the Gas consumption, the mantle Must Not SuHrink. 
If it does, it is in the cold zone of flame, and loses 30 per cent. to 50 per cent. of 
its illuminating power. 

One Gas Manager says :—‘‘ The ZEIMAR is my ideal mantle.” Another says :— 
‘The ZEIMAR is the cheapest and best Mantle on the market;” whilst a third, in 
his report for the twelve months ending March 31st last, says that he used just 
under three mantles per lamp for the twelve months, and for maintenance 3°22 for 
the same twelve months. 


WE MAKE MANTLES FOR ALL BURNERS. 
CAN WE MAKE FOR YOU P 








THE “ZEIMAR” BURNER NEVER NEVER CHOKES UP, CONSEQUENTLY DOES NOT BLAGKEN THE MANTLE. 


THE RAMIE COMPANY, LTD. 


(WARBURTON’S PATENTS), 
Victoria Works, BREDBURY, Nr, STOCKPORT. 
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eneral item chargeable to manufacture, including office 
staff, storekeeper, «&c. 

In order to render the statement complete, it has been 
necessary to add the labour costs involved in the manufac- 
ture of carburetted water gas (none being made last year), 
the repairs and maintenance to plant, and some other general 
“ems dealing with the manipulation and manufacture of the 
residual products. : 

Owing to an increased make of gas per ton of coal during 
the year just closed, a comparison on the ton basis does not 
do justice to the past year’s work; for as the make per ton 
increases, the wages per ton also increase, as a consequence 
of the lesser tonnage handled requiring the same permanent 
staff, The author therefore, in order to correct this anomaly, 
has reduced his figures to the standard ton basis of 10,000 
cubic feet, as well as giving the actual ton results. This 
practice is doubly necessary when comparing his figures with 
his immediate neighbours ; the make of gas in the principal 
Scottish gas-works ranging from 7628 to 10,361 cubic feet 
per ton for the year ended 1904, and a make of 10,802 cubic 
feet per ton for Edinburgh for the year just closed. 

In conclusion, the author would like to take this oppor- 
tunity of recording his thanks to his manufacturing staff 
for the loyal and devoted services they have rendered in 
producing the results above recorded. - Without exception, 
they have worked with an enthusiasm, earnestness, and 
harmony that could not be excelled, notwithstanding the 
fact that the statistical department must of necessity be 
constantly in contact with the practical department; and to 
their efforts is due much of the credit for what has been 
accomplished at Granton. 





In consequence of the absence of the author, as mentioned 
elsewhere, there was no discussion on the above paper. 


i 
—— 


INCANDESCENT GAS LIGHTING FOR 
RAILWAY TRAINS AND RAIL MOTORS. 


By E. C. RILEY, of Swindon. 





The desirability of obtaining the advantages of incandes- 
cent lighting for railway trains has no doubt appealed to 
many mindsas of importance; but the difficulty of enabling 
the fragile structure of the mantle to withstand the exceptional 
vibration and shock to which it is subject when applied to 
this purpose has for some time seemed an insuperable barrier 
to success in the extensive, but practically untouched, field 
which the question presents. Our friends on the Continent, 
owing, perhaps, to the usually higher cost of gas and light- 
ing generally, have been in advance of our insular practice 
in the adoption of the incandescent burner; and-the author 
was much struck in visiting France last November to find 
the almost total disappearance of the old flat-flame burner. 
This has led to efforts for the introduction of the incan- 
descent burner in trains which are in advance of those in 
our own country. A patent had been taken out for its 
adaptation to the railway roof-lamp, both in the ordinary 
vertical form and in the inverted type. 

Without any knowledge of French applications, the 
appearance of the bijou inverted burner presented to the 
writer and his Assistant (Mr. Faulkner) a strong induce- 
ment to make a special attempt to overcome the difficulties 
of vibration and shock to which railway carriages are more 
or less exposed ; and, after altering and adjusting the burner 
to be used with oil gas, with which the railway companies 
are almost universally provided, a series of experiments was 
entered upon to ascertain how the effects of vibration during 
the time the train was running, or the carriages were being 
shunted, might be counteracted. For some of these anti- 
vibration arrangements provisional patent protection was 
obtained ; but after many alterations and experiments—in 
each case tested by the effect of running on a train—all anti- 
vibration devices of every kind were discarded, and a rigid 
connection of the burner on to the gas-supply pipe was 
adopted. 

It will be understood that for railway carriage lighting the 
Supply of gas is carried under compression in cylinders or 
— usually fixed under the floor of the carriage ; these 
“célvers being filled to pressures of from 7 to 10 atmo- 
Spheres, according to the practice of the railway company or 

©circumstances under which the carriage is required to 














work, and the facilities which are available for refilling. 
The initial pressure in the receiver is reduced, by its passage 
through two reducing governors, to a low pressure of from 
20 to 30 inches of water at the back of the burner. 


LIGHTING OF Rai_Lway TRAINS. 


By the kindness of Mr. G. J. Churchward, the Chief 
Locomotive and Carriage Superintendent of the Great 
Western Railway, a carriage was provided for experi- 
mental purposes; and in this carriage the various types 
of anti-vibration devices were tried. It is unnecessary to 
describe these experiments, which, as already stated, eventu- 
ally resulted in relinquishing all appliances of this kind, and 
in adopting a rigid fixing for the burner. 

After the questions of vibration and fixing had been 
decided, those relating to ventilation of the lamp, preven- 
tion of draught while securing an adequate supply of air, 
prevention of injury to the bunsen flame and consequent 
loss of illuminating power by the presence of small particles 
of dust or carbon in the fine gas-passage in the nipple 
arose, and received attention. The experiments were all 
conducted with the aim of utilizing the existing carriage roof 
lamp, so as to avoid the expense of making or purchasing 
new lamps. The carriage first used for experiment was of 
an old type which was known to give least room, and offered 
most difficulty in carrying out the necessary alterations. 
After several trials, it was found possible to secure a good, 
steady light, with the advantage of a saving of two-thirds of 
the gas previously used. But as one of the objects was 
improvement, of the lighting, the actual results were that a 
light of 20 candles was obtained with the incandescent 
burner with a consumption of 0°65 cubic foot of gas as 
against a light of 13°5 candles with 1°5 cubic feet by the old 
method. 

When the questions of illuminating power, consumption, 
and steadiness had been satisfactorily dealt with, considera- 
tions with regard to mantle endurance had to be taken into 
account. For this purpose the carriage, fitted with incan- 
descent burners throughout, was run regularly on a train 
for a month between Swindon and Cardiff, with the result 
that in the month’s running, covering a total of 5567 miles, 
it was only necessary to renew one mantle. After this, a large 
corridor coach, with lavatories, &c., was fitted. This coach 
ran for a month, and travelled 4464 miles; and again one 
mantle only had to be renewed. This was satisfactory, as 
it compared favourably with French results which were 
obtained over a longer period. This carriage is still 
running; and the latest figures show that in fourteen weeks’ 
continuous working, running 15,624 miles, only seven 
mantles had to be renewed in the nine lamps. 

In November last, by the permission of the Great 
Western Railway Chief Officers, the writer, accompanied 
by Mr. Faulkner, visited the Eastern and Western Rail- 
ways of France, to see the trains already running with in- 
candescent burners, and to ascértain the results of expe- 
rience with trains that had been working for some months 
in ordinary traffic. On the Eastern Railway, it was found 
that a specially constructed vertical burner, consuming 
about 0°52 cubic foot of oil gas per hour, and giving a light 
of about 20 candles, was used; while on the Western Rail- 
way an inverted burner, similar to the one now exhibited, 
was in use. The consumption and illuminating power 
were practically the same; but the appearance was en- 
tirely in favour of the inverted burner. On travelling in 
the suburban trains it was found that a good, steady light 
was given by which passengers could read comfortably, 
though the carriages were not of a description to show the 
burners to advantage, and, of course, compared very unfa- 
vourably with modern Great Western Railway stock. 

By special invitation, a journey was made in a new cor- 
ridor express train fitted with inverted incandescent burners, 
using coal gas, consuming 1°4 cubic feet per hour, and 
giving an illumination of from 20to 25 candles. The lights 
were very steady and pleasant; and being fitted into a new 
train of uniform construction throughout, the result was 
very effective. The gas for this train, and others similarly 
fitted, was provided by the local Gas Company at Havre, 
and was compressed at the gas-works by a compressing 
engine provided by the Gas Company, and a charge made 
against the Railway Company for the gas used at the com- 
pressor; so that any loss due to compression was charged 
and paid for. The gas-works were near the railway station ; 
and the high-pressure gas was conveyed across to the station 
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through a small pipe of 3-inch bore, and pumped into a 
reservoir or tank, whence it was distributed to ground 
filling-valves for supplying the carriages as required. This 
method of supply might be available in some parts of 


England where the gas-works are near the station, and © 
_ of 2 or 3 inches. 


where the railway is not provided with a gas-works. The 
suggestion is commended to the consideration of gas mana- 
gers whom it may concern. The results obtained with the 
mantles on the French railways gave an average life of six 


weeks on the long-distance trains in ordinary working; the © 
thing like the same efficiency. They found in one of the 


_ tests with blue water gas that it showed the same number 


burning time in this period being about 350 hours. On the 
Paris suburban trains, which averaged 18 hours working 


each day, with the light continually burning, the mantle-life — 
_ stituents from the figures he had given, or Mr. Glasgow's 


_ figures, they would find how much cheaper it was than 
| ordinary gas. 
 6d., it made the cost of gas lighting negligible. 
_ that, if Mr. Riley had done nothing else, he had put a long 
| nail into the coffin of high candle power gases; and that in 


was three weeks, or 378 hours. 
LIGHTING OF Rait Morors. 


After succeeding with the incandescent lighting in trains, 
the question of the lighting of rail motors—which are being 
built by the Great Western Railway Company so exten- 


sively, and which, in consequence of carrying the engineon | 


the same frame with the carriage are necessarily exposed to 


a greater amount of vibration—was dealt with. Sometrouble | 


had been occasionally experienced with flat-flames on these | 
cars; and it was therefore with a little uncertainty as to its | 
success that the first car was fitted with incandescent — 


burners. The result, however, was a pleasing surprise. 
The experiment was made on a wet, stormy, day; and the 
car was run at a high speed through a tunnel and along an 
exposed embankment. 
steady and satisfactory. The consumption of mantles has 
been two for the ten lamps in five weeks, during which time 
the car has run 2928 miles. The effect in the rail motor, 
owing to the car being open throughout and not divided 
into compartments, is more brilliant and pleasing even than 
in the ordinary carriage. The lights assist each other; 
and the appearance of the row of lamps from either end is 
very striking and attractive. 


_ were now railway travellers. 
But the lights continued perfectly | 


———————$___ 


floors. Mr. Goodenough, the Company’s Chief Inspecto, 
told him that the life of the mantle was five or six weeks 
he thought, or at any rate some long time. He ought 
perhaps, to say that gas was furnished to the lift through g 
flexible metallic tube, and supplied at the ordinary pressure 
They had been using this inverted incap. 
descent burner for blue water gas at the works, where it was 


_ not quite so satisfactory as coal gas, because of the Shape 
of the flame. 


With the blue water gas, unless the mantle 
closely fitted the shape of the flame, they did not get any: 


of candles efficiency as with coal gas. Taking the cop. 


When they got 20 candles per cubic foot for 
He thought 


the future they would have very great difficulty in finding 
any flat-flame gas-burners, except perhaps at Widnes or 
else in Liverpool. 

Mr. C. E. Jones (Leyton) said that the paper was another 
milestone in the history of gas lighting, and it also marked 
a period in railway travelling for which they had long wished, 
He congratulated the author on producing something which 
added to the comfort of His Majesty’s subjects, most of whom 
If Mr. Riley could manage to 
increase the comfort of railway travellers, he would naturally 
receive their thanks. It occurred to him that there was 


another great field for the enterprise of gas engineers: 


and if they could only use compressed gas for light- 
ing public cars and other closed vehicles, they would pro. 


_ long the life of man, and make things more enjoyable. He 
| was not going to criticize the paper. He thought that great 


The author considers it may be concluded that, so far as | 
the lighting of trains and other carriages is concerned, the | 
success of the incandescent gas system is undoubtedly | 


established, and he trusts that its universal adoption will 
be hastened by the provision of a stronger mantle, which 
detail, he is glad to say, is now receiving attention, and is 
likely to result in the attainment of such an extended 
mantle-life as will render the position of the system quite 
unassailable. 


Discussion. 


Mr. J. W. Hers (Croydon) said the members were in- 
debted to Mr. Riley for introducing the subject dealt with 
in his paper. They were all naturally on the look-out for 
anything tending to provide fresh opportunities for showing 
gaslight to the public; and, even if they only regarded it as 
a sort of advertisement, and not as a source of income—if 
they could show in railway carriages, where they were sub- 
ject to very adverse circumstances, that they could give a 
sufficient and satisfactory light—it was well worth trying for. 
At the end of his paper, Mr. Riley said that it was necessary 
to do something in the direction of trying to find a stronger 
mantle; and it occurred to him (Mr. Helps), when he heard 
this, whether Mr. Riley remembered seeing at the Earl’s 
Court Exhibition a small mantle, not made in the ordinary 
shape, but simply out of a piece of flat stocking-net woven 
material, which, under pressure, gave a light equal to some 
37 candles per cubic foot—at all events, so it was claimed. 
It struck him that a mantle made in this shape would, of 
necessity, be stronger than one of the usual form, as shown 
by Mr. Riley. He should like to know if this gentleman 
had considered whether some such mantle could not be 
used. Ile recollected asking whether the mantle could not 
be employed under ordinary pressure, and the patentee said it 
could not; it was necessary that it should be used under high 
pressure. He took it that Mr. Riley did not suggest that 
any gas, except under high pressure, could be used in rail- 
way carriages. But it might be worth while experimenting 
to see if some such mantle could not be used under these 
conditions. 

Mr. J. H. Brown (Nottingham) said the inverted incan- 
descent burner had certainly given a fillip to the use of in- 
candescent gas-burners in private houses. A few days pre- 
viously, at the Gaslight and Coke Company’s show-room 
at South Kensington, he saw an inverted incandescent gas- 
burner in one of the lifts; it travelled between five or six 


credit was due to its author; and he hoped everyone who 
had anything to do with locomotion would adopt some such 
system as that described by Mr. Riley. He did not think 
there was anything more important than railways; they 
were really more important than even the King’s highways. 
Over railways nowadays armies passed greater than ever 
Cesar, Alexander, or Hannibal had dealt with ; but, unfor- 
tunately, these armies were treated, by some, at any rate, 


of the administrators of railways, with the greatest con- 








tempt. . The sooner they improved their lighting arrange. 
ments, the better it would be. 

Mr. Rivey, in reply, said he must express his gratitude 
to the members for the very kind way in which they had 
received his paper. It was on a subject a little outside 
their usual work; but, inasmuch as gas managers and 
engineers were travellers, anything which contributed to 
their comfort would have some little interest for them. 
But in this matter there was an important side for gas 
managers, because their friends and competitors the electric 
light people had been leaving no stone unturned to intro- 
duce their system of lighting intotrains. Their attempts had 
been viewed by the authorities with very great favour ; and 
considerable expense had been incurred in elaborate and 
exhaustive experiments in this direction, which were still 
going on. He thought, therefore, they would agree that 
when a gas engineer associated with railways made an 
attempt to show that an equally good light could be pro- 
vided in railway carriages at considerably less cost by gas, 
he was doing something which other gas engineers at any 
rate would be in sympathy with. He had obtained 4 
number of the flat mantles alluded to by Mr. Helps, with 
the burners, and he was proposing to experiment with them. 
He had not yet been able to do much in the matter, but 
so far as he had gone he had not been very favourably 
impressed. From their shape and position, not standing 
out clear of the reflector and free of the globe, the light 
itself would not radiate sideways as well as downwards, to 
illuminate the whole of the compartment in the way it was 
desirable that it should do. It would not have escaped 
their observation, taking the ordinary railway traffic, that, 
supposing there were four passengers in a compartment 
the chances were that they would be in the four corners; 
and, therefore, they had to consider, when lighting the 
compartment, that the corner seats should be provide 
for, if the light had to be fixed in a central position in the 
carriage. So far as he had gone, the flat-flame burner did 
not lend itself to this so well as the ‘ Bijou” burner they 
were now using. With reference to Mr. Brown’s remarks 
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as to the gas and mantles in the lift, his natural impulse 
would have been to provide a cylinder, something like they 
had in railway carriages, at high pressure, if the lift hada 
great travel, instead of a flexible tube. But, if a flexible 
connection could be provided, it removed all difficulties 
about compression first and reduction afterwards. Some 
remarks had been made as to the defects of train lighting, 
to which he was afraid he must plead guilty. Even some 
of the railway lines which ran into the Metropolitan termini 
he believed still clung to a very ancient and defective mode 
of illumination. But they must all hope this would be 
altered in the course of time. He must say the authorities 
of the Great Western Railway, who considered matters 
both from the commercial point of view and from that of the 
comfort of their passengers, had been very well satisfied 
with the experiments made so far with the burner shown 
and with the small cost of its installation. He believed the 
sharpest criticism upon it was that passed by a Passenger 
Superintendent, who said: ‘‘ What do passengers want to 
sit and glare at a fierce light for?’’ On the whole, the 
authorities had been so well satisfied that instructions had 
been given to proceed ad lib., with the greatest speed, in 
fitting up the carriages with this type of burner as they were 
passed through the works. He might perhaps be allowed 
to mention, in conclusion, that all tests in connection with 
the experiments he had carried out were taken with the 
Simmance and Abady ‘ Flicker” photometer. 


-_— 
LS 


A WELCOME TO AMERICAN VISITORS. 


Interrupting the discussion on Mr. Brown’s paper on 
Thursday morning, 





The PRESIDENT said that he was very glad to announce 
that two distinguished American gas engineers were present, 
though their modesty prevented them coming on the plat- 
form, where he should have been proud to see them. The 
one gentleman was Mr. G.G. Ramsdell, the Vice-President 
and now Secretary of the American Gaslight Association ; 
the other was Mr. E. C. Brown, the Editor of “ Progressive 
Age.” In the name of the Institution, he would extend to 
them both a most hearty welcome, and he was sure the 
members would be very pleased to hear a few words from 
them if they chose to take part in the discussion. There 
were also present, as visitors, Mr. A. G. Glasgow and Mr. 
Samuel Cutler, jun. 

The cheers that the announcement produced having 

subsided, 
_ Mr. E. C. Brown (New York) begged to thank the meet- 
ing for the cordial reception extended to him, and said he 
trusted that he might have the pleasure some future year 
of seeing one or all of those present on the other side of the 
Atlantic. 

Mr. RaMsDELL wished to indorse what his friend Mr. 
Brown had said. They were, he said, expecting to have an 
unusually good meeting in the States this fall; and he should 
be very glad indeed to meet any of the members there. He 
had been very much pleased with the meeting that morning. 
He was glad to see, from the list of papers, what impor- 
tant subjects they were taking up, and also the very free 
manner in which they were being taken up. He had been 
much pleased at the able and exhaustive way in which they 
treated these subjects, all of which tended to the improve- 
ment of the gas business generally. He felt safe in saying 
that the proceedings of the Institution were read with very 
great interest and care in the United States. Most of their 
engineers being subscribers to the English journals, the 
reports were read with very great interest, and were often 
copied into their own papers, just as the American proceed- 
ings were reprinted over here. They were in a somewhat 
chaotic condition at the present time with regard to Gas 
Associations in America, which accounted very likely for 

is being in the office of Secretary. There was a move- 
ment on hand towards consolidation; but he presumed all 
those present were quite familiar with their Association 
matters. It had been considered for a long time that it 
would be much better if the American Association could con- 
Solidate into one large Association with the other influen- 
tial State Associations as auxiliaries—not losing the iden- 
tity of any of them, but to have one comprehensive Asso- 
ciation which would do more and better work. They were, 
therefore, througha representative Committee, trying to bring 
this about; and he personally hoped that the Committee 


would be able to make some report at the October meeting. 
But he was inclined to think that the scheme was so com- 
plicated, and there were so many details to arrange, that it 
would probably be a year or two before they could con- 
solidate. He was of opinion that the day would come when 
they would have the same kind of organization in America 
as the Institution was in England. 


— 
—— 


OFFICERS AND NEW MEMBERS. 


At the close of the technical business on Thursday, 
The PRESIDENT announced the result of the ballot, as 
follows :— 
President : Mr. Charles Wood, of Bradford. 
Vice-Presidents: Mr. Charles Hunt, of London, and Mr. W. 
Doig Gibb, of Newcastle. 
Members of Council: Mr. Thomas Glover, Mr. Charles Car- 
penter, Mr. A. Wilson, and Mr. J. H. Brearley. 
Auditors.—Mr. J. L. Chapman and Mr. Samuel Wood, 
F.C.A. (Messrs. Wood, Drew, and Co.) 
Hon. Secretary —Mr. J. W. Helps. 
It was announced that all the new members proposed 
(see list below) had been unanimously elected. 





MEMBERS. 


Hudson, E. H., Normanton. 
Hutchinson, E., Ripley. 
Johnstone, A. A., Ilford. 
Jones, W. C., Brierley Hill. 
Mackenzie, J. R., Marple. 
Maddocks, T. E., Kettering. 
Marsden, H., Honley. 
Morris, W. W., Maryport. 
Moult, W., Cefn Mawr. 
Neil, A. S., Christchurch, N.Z. 
Onions, E., Loughborough. 
Orme, W., Woodbridge. 
Parker, E., Oakengates. 
Preston, O. J., Bristol. 
Perrett, S. G., Market Drayton. 
Pickering, G. r., Cheadle. 
Pritchard, F., Huyton. 
Reed, W. H., Bridport. 
Reidie, W. B., Barking. 
Richmond, J., Kilkenny. 
Shadbolt, R., Fleetwood. 
Stout, W. H., Walker-on- 
Tyne. 
Temblett, S., Andover. 
Tobey, A. B., Durham. 
Torpey, F. W., St. Ives 
(Hunts.). 
Tyndall, J. F.. New Mallow. 
Ward, F. J., Knowle. 
Watson, J., Milton. 
Williams, P. E., Poplar. 
Wright, J. H., Sheffield. 


ASSOCIATE MEMBERS. 


Adams, W. H., Gosport. 
Anderson, D. H., Caterham. 
Astbury, E., Liverpool. 
Baker, W. J. R., Malvern. 
Bates, W. A., Annfield Plain. 
Botteley, A. A. T., Leek. 
Broadhead, J., Great Grimsby. 
Burtonshaw, T., Chipping 
Norton. 
Byron, J. T., Rhos. 
Chalmers, F., St. Mary Church. 
Colson, D. F., Weymouth. 
Cross, T., Cannock. 
Cummings, G., Ballymoney. 
Cutting, G. F., Haverhill. 
Eadington, J., Blyth. 
Enright, J. E., Tralee. 
Eustace, F. T., Tullamore. 
Everest, H. H., Whittington. 
Everitt, W., Ilkley. 
Fielden, W., Staines. 
Fitzpatrick, P., Maryborough. 
Fleming, R. G., Tudhoe. 
Gibson, B., Newry. 
Ginman, R. H., Tyldesley. 
Halliwell, A., Lytham. 
Hardie, T., Redheugh. 
Harrison, A. J., Padiham. 
Hartley, W. J., Gomersal. 
Hill, H., Rickmansworth. 
Holliday, J., Hull. 
Hovey, A. C., Tynemouth. 



























































Barnes, F. V., Nottingham. 
Broadhead, F., Nottingham. 
Cooke, D., Smethwick. 


Hulme, C., Wigan. 
M‘Nicholl, J., Sunderland. 
Wimbhurst, F. L., Cambridge. 









TRANSFERENCES. 
The following transferences were announced :— 


ASSOCIATE MEMBERS TO MEMBERS. 


English, R., Christchurch, New | Moon, J. C., Eastcroft, Notting- 
Zealand. | ham. 

Ibbotson, H. J., Newport, Isle | Studholme, J. H., Whitehaven. 
of Wight. | Wilson, W. R., Banbury. 


ASSOCIATE TO ASSOCIATE MEMBER. 
Stoddard, Reginald H., Holyhead. 


On the motion of the PresipENT, seconded by Mr. J. W. 
HE ps, the President of the Société Technique de |’ Industrie 
du Gaz en France was elected as an Honorary Member of 
the Institution. 

Mr. E. C. Ritey remarked that, during a visit which 
he paid Jast year to France, he had an introduction to 
several French engineers, and was received with very 
great kindness indeed. In the interests of the entente cordiale, 
he thought it only right to mention this, and to support the 
nomination. 

Mr. CuarLes Woop said they were now almost at the 
end of a very busy day, after one of the most successful 
meetings of the Institution, and therefore, even if it were the 
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usual custom to make a speech, he would on this occasion 
refrain from doing so in thanking the members for his elec- 
tion to the office of President. He would only say that it 
was not an office he had sought in any way—in fact, he had 
done his very best to get out of it. If he had known two 
years ago, when he agreed to be nominated as Junior Vice- 
President, what it would mean in the way of extra work and 
calls upon his time, he should have hesitated a good deal 
more. However, having been elected, he intended to do his 
utmost, with the help of the Council and the Secretary, to 
conduct the business of the Institution in the way best 
calculated to further its interest and that of the whole gas 
industry ; azd he relied on all their support to help him. 


_- — 
St alll 


THE BENEVOLENT FUND. 


The Annual General Meeting of the donors and sub- 
scribers to the Benevolent Fund was held on Wednesday 
morning—the PRESIDENT in the chair. 

The minutes of the last annual meeting having been read 
and confirmed, the annual report of the Committee, given 
in the “ JouRNAL” for May 23 (p. 499), was taken as read. 

The PresipDENT then formally moved its adoption. He 
said the Committee had carefully considered all the appli- 
cations which came before them, and relief had been granted 
on a rather more liberal scale than had been the rule hitherto. 
As was stated in the report, it was proposed to alter the 
rules so as to allow of a minimum subscription of 5s. instead 
of ros. annually. It would be interesting to the members 
to. know that the Committee had received a contribution of 
50 guineas from the official organizers of the late Inter- 
national Gas Exhibition, and the fund was in a fairly pros- 
perous condition. The Committee always thought it well 
to husband their resources in every possible way, because a 
wealthy industry such as theirs ought to be able to provide 
ample relief for those who were overtaken by misfortune, 
and especially for the widows and orphans of members; and 
though he was glad to say that as yet they had been able to 
meet all demands made upon the fund, the Committee were 
very anxious to build it up still farther, and make it as large 
as possible. 

Mr. T. BerripGE (Leamington), in seconding the motion, 
said that, as a member of the Committee, he could confirm 
every word which had been spoken by the President. 

The motion was carried unanimously. 

The Hon. Secretary (Mr. Helps) announced that Messrs. 
Charles Hunt and Daniel Irving had been elected members 
of the Committee for the ensuing year. 

The PresipenT then moved that in future Rule III. 
should read as follows: ‘“ This fund shall be supported by 
means of donations, bequests, and annual subscriptions of 
not less than 5s.” 

Mr. A, Cooke (Oldbury) seconded the motion, which was 
carried unanimously. 

This concluded the business. 











SOCIETE TECHNIQUE DU GAZ EN FRANCE. 


Programme of the Annual Meeting. 


As already announced in the “ JourRNAL,” the annual meeting 
of the Société Technique will be held at Havre on the zoth inst., 


and the three following days, under the presidency of M. Visinet. 
The technical business will, as usual, not be taken until the after- 
noon of the first day, and it will open with the President’s address. 
This will be followed by the distribution of the premiums for the 
best papers submitted last year, as well as those awarded to meri- 
torious workmen. The reading and discussion of papers, the 
nature of which is indicated below, will occupy the members for 
the rest of the afternoon. On the adjournment, the members will 
inspect the works of the European Gas Company, and in the 
evening will be entertained at a soirée given by the Company at 
the Hétel Frascati. On the 21st, the morning will be devoted 
to papers, and the afternoon to visits to the establishments of 
the Westinghouse Company and to the repairing shops connected 
with the harbour works. In the evening there will be the custo- 
mary subscription banquet. Thursday, the 22nd, will be given 
up to an excursion by boat to Tancarville, at the invitation of 
the Gas Company, who will courteously provide luncheon. On 
Friday morning the remaining papers will be disposed of; 
and in the afternoon a visit will be paid to the establishments of 
MM. Schneider et Cie. 

With regard to the papers, M. Naudé, of Havre, will contribute 
three. One will be a note on the lighting of railway carriages by 
incandescent coal gas, in which the author will give a description 








of the compressing plant installed at the Havre Gas-Works. He 
will also deal with the De Brouwer conveyor, and also with the 
relative merits of wet and dry meters. M. Lecomte is down 
for three papers. He will describe a new petroleum standard of 
light which he has devised in association with M. Luchaire- 
direct the members’ attention to an inverted high-power recupera. 
tive lamp introduced by a French Company; and offer some 
observations on calorimetric tests of gas. M. Parsy will deal with 
the pyrometers of Le Chatelier, Wanner, and Féry, and with the 
new electric and incandescent gas lamps. MM. Verdier and 
Teulon will present a note on the distillation of coal; and yy. 
Thelliez will show how the Morgan generator can be applied 
to the manufacture of illuminating gas. M. Coze will recount 
some experiments with poor gas produced by the Letombe 
generator; and M. Hovine will describe the Hovine-Breyillé 
producer, fed by coke and breeze, for use with gas-engines, 
Several papers will deal with distribution. M. Frére will take up 
the subject of the automatic regulation of gas; M. Crozet will 
describe an indicator of pressure at a distance; and M. Bigeard 
will examine the various systems of automatically lighting and 
extinguishing gas. Two or three papers are on the arrangements 
of meters, and one describes the Rieder inverted burner, \M. 
Chevalet will offer some useful remarks on the analysis of sul. 
phate of ammonia; M. Casaubon will present a note on sulpho. 
cyanides; and M. Hedde will discourse on the value of oxygen in 
preventing asphyxiation by gas. M. Ph. Delahaye will present a 
summary of the official statistics relating to the use of carburetted 
water gas in England and the United States; and Mr. Henry 
Laming will direct attention to new methods of remuneration. 

It will thus be seen that the- members will have submitted for 
their consideration subjects of a varied character; and as they 
will be discussed under the influence of fresh sea breezes, and 
the items on the porgramme will be interspersed by visits and 
pleasant social gatherings, the meeting should attract a good 
attendance of members, especially in view of the hospitality which 
has been extended to them. 


-_ — 


GERMAN ASSOCIATION OF GAS 
AND WATER WORKS ENGINEERS. 


Programme of the Annual Meeting. 


A provisional programme of the arrangements for the forty-fifth 
annual meeting of the above-named Association, which opens, as 


already announced, on Thursday, the 2gth inst., at Coblentz, has 
been issued by the Executive. There will be an assembly on the 
evening of the 28th in the town banqueting hall of Coblentz, where 
the participants will be entertained at supper by the Municipality. 
Next day the technical proceedings will be inaugurated by the 
President of the Association, Herr L. Korting, the Manager of 
the Hanover Gas-Works. Herr E. Bentzen, the Manager of the 
Coblentz Gas and Water Works, will read a paper descriptive of 
them. A Special Committee will report on the instructional and 
experimental gas-works which the Association are starting; and 
Dr. H. Bunte, of Carlsruhe, will deal with the problem involved 
in the scheme. Dr. E. Schilling, of Munich, will present the re- 
port of the Committee on Heating, which refers specially to the 
Munich experiments on the lighting of large rooms, of which a 
report has been given in the “ JouRNAL” (Vol. LXXXVIL., p. 395); 
and Herr F. Schafer, of Dessau, will read a note on the “ Hygienic 
Claims of Gas Heating.” The reports of the Association Com- 
mittees on Gas-Meters and Photometry will be presented by their 
respective Chairmen, Herr Kohn, of Frankfort-on-the-Main, and 
Herr Thomas, of Zittau. A visit will be paid to the local gas 
and water works in the afternoon. 

On Friday, Herr Roth, of Coblentz, will deal with the rural 
water supply of the Rhine Provinces; and, in connection with 
the report of the Committee on Water Statistics, Herr Reese, of 
Dortmund, will refer to the influence of the drought of 1904 on 
water supply. Herr E. Grahn, of Hanover, will present a com- 
munication on the “Importance of the Year 1go1 for Water- 
Works.” Professor Drehschmidt, of Berlin, will read a paper on 
“The Inverted Incandescent Gas-Light;” and Herr Zollikofer, 
the Manager of the St. Gall Gas- Works, will describe the new retort 
installations there, and the long-distance distribution of gas which 
is practised. The afternoon and evening will be devoted to a 
steamboat trip on the Rhine, with illumination of the banks at 
Coblentz on the return. 

On Saturday, the rst prox., a paper is promised on the “ Biolo- 
gical Examination and Appreciation of Water;” and Herr W ell- 
mann, of Charlottenburg, will present the report of the Commit: 
tee on the Working of Water Supply Undertakings. The reports 
of the Committees on Standards and on Vagrant Currents will 
be presented by their Chairman, Mr. W. H. Lindley, of Frank- 
fort. The general business—including the election of President 
and the choice of a place for next year’s meeting—will be taken 
on this day, on the evening of which there will be a banquet. 

Arrangements have been made for an excursion to [ms on 
Sunday, the 2nd of July; and a special programme of amuse- 
ments for lady visitors, while the technical business is in progress; 








has been prepared. There will be a collection of exhibits of 


objects of interest to gas and water engineers, in which a special 
feature will be automatic devices for lighting street gas lamps. 
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THE NEW RETORT-HOUSE AT 


A Building Constructed 
A. E. BROADBERRY, Engineer, 


THE TOTTENHAM GAS WORKS. 


of Rolled Steel Joists. 
C. & W. WALKER, Contractors. 





y 
8" 5 3 ‘« 

















ee < . 
RE Es 
a Nagin 


eo 5 re 
Soe Paes 
oS et 


In the “ JouRNAL” for the 23rd ult., reference was made to a 
large contract which had been let by the Tottenham and Edmon- 
ton Gas Company for some extensions of the manufacturing plant 
to be carried out in accordance with the designs of the Engineer, 
Mr. A. E. Broadberry. It should then have been stated that the 
erection of the retort-house had been entrusted, without tender; 
to Messrs. C. & W. Walker, Limited, who have recently completed 
it, It is 152 feet long and 121 feet wide, in three spans, and is 
steel-framed. 
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The details of the construction adopted are exceedingly well 
shown in the accompanying illustrations, for which we are in- 
debted to the Contractors. They have special interest, inasmuch 
as they demonstrate the application of rolled steel joists instead 
of the heavy brick walls usually associated with the erection of 
retort-houses. We think our readers will agree that the work 
reflects great credit upon the designer, and incidentally brings 
out his engineering skill and ability in departing from what have 
been the generally accepted lines. 
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DEVELOPMENT OF THE GAS-LEAK INDICATOR. 


Mr. Short’s Improvements. 
It is not a little curious that in the course of something like 
forty years there has been no deviation from the typical form of 


instrument employed for the detection of leakages of gas. This, 
however, has lately been done by Messrs. Parker and Lester, and 
the result is the production of a new indicator which embodies 
several improvements on the clock-form instruments generally 
employed. As the introduction of this indicator marks a depar- 
ture from what was regarded, owing to long usage, as a standard, 
and as a certain historical interest attaches to the invention of 
what has been known until lately as “ Ansell’s gas-leakage indi- 
cator,” a few notes in regard to its origin may be of interest. 

In 1862, a Royal Commission was appointed, under the presi- 
dency of Lord Kinnaird, to inquire into the general conditions of 
mining in England and Wales, and particularly to investigate the 
causes of the frequent disastrous explosions in coal mines. Asa 
result, much light was thrown on the haphazard methods that 
prevailed of securing the lives of underground workers against 
the effects of fire-damp. Among other scientific men who then 
came forward with schemes for minimizing these dangers was 
Mr. George Ansell, a chemist on the staff of the Royal Mint. 
Associated officially with Professor Graham, and familiar with 
the then little-known investigations of that eminent physicist, 
which resulted, among other of his remarkable discoveries, in the 
enunciation of “Graham’s Law” of the diffusion of gases, Mr. 
Ansell realized in his “ fire-damp indicator” a practical applica- 
tion of Graham’s research. 

Employing a manometer tube after the manner of one of 
Graham’s laboratory experiments, he caused the pressure result- 
ing from the diffusion of light carburetted hydrogen through a 
porous septum into a confined volume of air to raise a column of 
mercury which was electrically connected to an alarm apparatus, 
and thus give warning of the dangerous effusions of fire-damp 
in the mine galleries. 

Ansell’s patent, dated March 9, 1865, further included a portable 
form of apparatus which was destined, under another name, to 
survive both the inventor and his scheme of mine protection. It 
consisted of an ordinary sensitive aneroid barometer, the outer 
case of which was hermetically sealed, and provided with a porous 
septum. Increase of pressure within through diffusion was indi- 
cated upon the dial of the aneroid. This arrangement was subse- 
quently modified by replacing one of the elastic surfaces of the 
vacuum chamber of the aneroid by a porous medium ; thus trans- 
forming the instrument into a simple pressure-gauge. 

In this form the instrument was certainly remarkable, and it 
created at the time a very widespread interest. A committee- 
room was placed at the inventor’s disposal in the House of Com- 
mons for demonstrating to the Mine Commission its applicability 
to underground purposes. It formed the subject of lectures before 
various learned societies, notably at Newcastle, before the North 
of England Miners’ Association, where the President, Mr. Nicholas 
Wood, a local mineowner, had caused an experimental installa- 
tion of the alarm apparatus to be applied to one of his most dan- 
gerous pits. It proved a centre of attraction at a conversazione of 
the Royal Society, where Professor Tyndall first saw and greatly 
admired the instrument. 

In spite, however, of the ingenious application of the newly- 
found physical principle to an urgent practical need, in spite of 
an introductory éclat that falls to the share of few inventions, 
Ansell’s fire-damp indicator was doomed to failure under the test 
of working conditions. No efforts were made to perfect it; and 
gradually improved ventilation and precautionary legislation 
overtook the need for any such appliance. At the time of the 
inventor’s death, some few years later, it was already forgotten ; 
and had it not, in the meantime, been introduced casually to gas 
companies, it would only have remained a buried curiosity of the 
Patent Office. 

The portable form of indicator was found, however, to be of 
some service to gas makers and distributors. Though the human 
nose may act as a very excellent indicator of the presence of coal 
gas in air, it requires some more exact means to determine the 
important point as to whether or not the 
mixture is of explosive proportions. This 
function Ansell’s indicator fulfilled with a 
reasonable amount of accuracy; and it came 
into a certain limited use among the larger 
companies for testing suspected residues in 
gasholders, dead mains, &c. A further use 
was evolved for the instrument in approxi- 
mately defining the position of underground 
g/g i\eaksin mains, by observing the comparative 
s readings obtained over a series of piercings 
=m § of the roadway. Its use in this direction 
ANSELL’S extended when it was realized what an 

INDICATOR. amount of unnecessary excavation was saved 

(ORIGINAL Type.) through its indications; and the erstwhile 

fire-damp indicator, fitted with a new dial, 

and under the title of “ Ansell’s Patent Gas Leakage Indicator,” 

began, somewhere in the early seventies, to find its place as a 
recognized accessory to gas distribution. 

The instruments have ceased of late years to be associated 
with Ansell’s name; and though appearing from several sources 
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of manufacture, they one and all reproduce the main features 
of their fire-damp prototype, although obviously ill-adapteq 
to the use of gas engineers. In nine cases out of ten, the 
indicator has to be placed on the ground, making contact with 
anything, from street dust to mud and wet clay. The clock-form 
instruments, meant to be read vertically or suspended in an air-way, 
are not suited to such rough treatment, particularly when it js 
understood that the most delicate organ—the diffusion-plate fitted 
within the back—is the first to suffer pollution and injury. 

Strangely enough, the brass cap which originally played the 
part of a gas-screen or stopper when the instrument was used for 
fire-damp tests, is still retained under the guise of a protector for 
the diffusion-plate. This must necessarily be removed at the 
moment when its protection is most needed. The chain which 
prevented the mislaying of this cap in the obscurity of a mine 
gallery is still left to involve itself with wet clay, and add to the 
inefficiency of the instrument. The original range of scale, up to 
35 per cent. coal gas in air, has been scrupulously reproduced; 
but it is found to be quite inadequate for practical leak search 
operations. The imperfect method of cleansing the diffusion 
chamber after an observation by means of pin-hole valves and 
stopcocks is just as it was 35 years ago. 

It is difficult to imagine how the inventor should have made no 
attempt to better adapt the instrument to the field of usefulness 
that opened up before it. It is to be presumed that, disappointed 
with its failure in the more ambitious direction, he must have 
abandoned it with indifference to what he considered to be an 
unworthy application. However this may be, we are now enabled 
to call attention to the first essay at improvement over what may 
be termed a surviving relic of the medieval age of gas enterprise. 
In Short’s improved gas-leak indicator, an attempt has been made 
to overcome the drawbacks already alluded to. A cylindrical 
form of instrument has been chosen for facility of vertical obser. 
vations, and as the most convenient shape for portability. 

Mr. Short appears to have spared no pains to thoroughly in. 
vestigate the practical requirements of the problem. In con. 
junction with the Main Inspectors of the Gaslight and Coke 
Company, he has studied the working of his indicator in relation 
to various paving systems, as well as its use in excavations, flush- 
boxes, &c. As a first step towards economy in the costly dis. 
turbance of wood paving for driving a row of preliminary search- 
holes, the diameter of the indicator is such as to allow it to be 
applied to a hole in the subjacent concrete within the cavity of a 
single displaced block. 

; As the most efficient way of making 
LL?” exact observations is by luting the in- 
ag strument round with moist clay, its 
structure throughout is calculated to 
withstand to the best possible degree 
this very trying condition. In the type 
“GL,” shown in the illustration, the 
body is prolonged downwards in the 
form of a metal nozzle, extending well 
below the diffusion-plate. Having dis- 
posed a ring of clay round the more 
or less irregular mouth of the search- 
hole, this nozzle may be pressed firmly 
down thereon to make a gas-tight con- 
nection. On the completion of the 
observation, adhering clay or dirt may 
be wiped off clean from the surface of 
the metal without having soiled the 
instrument or come in contact with 
the diffusion-plate. All projecting 
parts have been dispensed with. The 
release-valve is operated by unscrew- 
ing the nozzle a couple of turns, when 
the diffusion-chamber is connected to 
the outer atmosphere by a clear 3-16th 
inch airway, which ensures to it 4 
prompt sweeping out of the contained 





SHORT’Ss IMPROVED GAS- 


LEAK INDICATOR. aenres vaaidne. 

(Tyre GL.) . Considerable trouble has been taken 
to arrange a scale that shall answer every possible requirement. 
It was obvious from the outset that, in order to be thoroughly 
practical, the instrument must indicate fully up to 100 per cent. 
of coal gas. In the presence of abundant gas—as, for instance, 
directly over a serious leak—readings approaching 100 per cent. 
are easily obtainable. The old Ansell scale is altogether inade- 
quate; and the result of applying an instrument so graduated 
to so strong a mixture is to risk straining its working parts by 
overrunning the scale. But a scale equally graduated to 100 per 
cent. would be so contracted as to be almost worthless for indi- 
cating small percentages. This disadvantage is a very serious 
one, when it is remembered that in the case of deep-lying mains— 
say, 10 feet below the surface—such readings only as 1, 2, and ; 
per cent. are obtainable; and the differences between these sm 
quantities may represent as many yards of excavation. Mr. 
Short has reconciled this disparity in an effective manner. / 
maintains an “ open” scale as far as the 1o per cent. point, al 
then brings into play a restraining force upon the movement 
which gradually checks its working to the extent of enabling a 
full 100 per cent. to be recorded round the dial. He claimsas the 
result that up to the ro per cent. point the improved indicator 1S 
considerably more sensitive than the Ansell type of indicator. 
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Another disadvantage inherent to the latter instruments has 
been overcome. The hands, through want of control force, will 
never return exactly to zero; and readings are constantly vitiated 
by a starting error that may beeither plus or minus. To apply an 
adequate control force which would ensure a constant zero being 
obtained, would mean robbing the instrument of considerable 


GAS LEAKAGE 
INDICATOR 





AcTUAL SIZE OF DIAL oF NEW INDICATOR. 


initial sensitiveness. The hand is therefore very feebly controlled, 
somewhat in the manner of a galvanometer suspension ; and the 
dial is made to rotate, so that before an observation the hand 
may be adjusted accurately tothe zero point. These various im- 
provements are protected under a provisional specification obtained 
during the current year. 

It is to be remarked that in using the indicator over coal gas 
differing in specific gravity from that by which its scale is cali- 
brated, its dial readings cease to have absolute values. This, 
however, is of little importance in leak-finding operations, as a 
series of readings are taken relative to one another in the terms 
of any particular coal-gas mixture that will actuate the instru- 
ment; its sensitiveness only will be affected. Its readings over 
acetylene, for instance, will not be so ample as those from the 
standard London gas by which its scale is obtained. This con- 
tains an average of 15 per cent. of water gas, and the instrument 
is adjusted by immersion in carefully measured mixtures of the 
same with air as well as by open flow tests. The explosion points 
as indicated on the dial have reference to this standard. 

In the broader sense of a “ diffusimeter,” its range of appli- 
cation Mr. Short estimates as being limited to the detection of 
hydrogen and the lighter hydrocarbons, CH,, C,H», and C,H, 
and to definite mixtures thereof. . Except in the case of carbon 
dioxide, all negative readings on the scale are to be mistrusted. 
For instance, in industrial processes of fermentation, the instru- 
ment might well be employed with perfect reliability as an indi- 
cator for carbonic acid gas. Unfortunately, the specific gravity 
of carbon monoxide so nearly approximates to that of air as to 
render it all but useless for tests in this direction. Any attempt 
to apply the instrument to the indiscriminate detection of the 
heavy hydrocarbons cannot fail to be delusive, particularly when 
these emanate from organic sources. Their uncertainty of origin 
and constitution, and their frequent feeble diffusive effect, preclude 
the possibility of their definite presence in air being determined. 
Mr. Short is, however, constructing a special apparatus for de- 
tecting dangerous mixtures of a certain heavy hydrocarbon vapour 
prevalent in a particular industrial operation. So slight are the 
forces involved, that it will take the form of an ultra-sensitive 
chemical balance rather than that of a pressure-gauge. 

The foregoing are the features of the new leakage indicator 
which Messrs. Parker and Lester are introducing. 


— 
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RATEABLE MACHINERY.* 


THE subject treated upon in the book under notice is one which 
has increased in importance to gas suppliers since they have, in 


addition to being themselves large users of machinery, added to 
their methods of developing business the hiring-out of engines 
which have to be attached to the premises in which they are used, 
and so become part of the freehold. Cases in point are referred 
to by the author of the book—Mr. George Westall, who is a 
Rating Surveyor and Valuer. It is convenient to mention here 
that the South Metropolitan Gas Company, in the Bill which they 
have now in Parliament, are taking steps to have such engines as 
they let out on hire, and which for their proper use must be 
attached to the freehold, declared to be their property, and 
exempt from distraint. The necessity for this is illustrated in the 
chapter of this volume dealing with the “ Law of Fixtures in 
Relation to Rating,” more particularly in one of the cited cases— 
Hobson v. Gorringe (1897). 

Mr. Westall has undoubtedly done a service to owners and 
users of machinery, and to those concerned in the rating of in- 
dustrial premises, by the preparation of this book. It cannot be 








said that it contributes anything new to the special subject of the 
rating of machinery; but the manner of treatment is new. The 
usefulness of the text-books on rating has been limited by their 
cumbrous nature; and, excellent though they admittedly are in 
their completeness as store-houses of the principles of the law 
which have been evolved from the appeal cases having reference 
to particular classes of property, the plain business man interested 
in machinery of all kinds must have found them, or would do so 
if he dared look into them, too extensive for either his purpose 
or available time. This volume Mr. Westall submits purely as a 
digest, giving, in an available and understandable form, all that 
the business man, be he owner or user of machinery, requires to 
know as to the law affecting the rating of that machinery. The 
early chapters of the volume, on the “Origin of Local Rating ’’ 
and “Machinery as a Rateable Factor,” have been read with 
much interest; and they fairly and succinctly present the facts 
and conditions. The second chapter, however, concludes with 
this paragraph: 

It is strange that authorities responsible for the levying of county 
rates, railway, gas, water, electric lighting companies, and others of 
the larger classes of ratepayers stand unmoved, making no protest 
against valuation lists in which premises containing rateable machinery 
are frequently unfairly and incorrectly entered, through the omission 
to take into account the enhancement in value of hereditaments con- 
taining machinery ; and when regard is had to the enormous extent to 
which machinery is now employed in factories and works, to its great 
value as an assessable factor, and to the general expansion of local 
government, with its ever-increasing financial responsibilities, it is not a 
little remarkable that so valuable an asset should have been regarded so 
perfunctorily by those on whom the duties of administration devolve. 


However much this prompting may be required in respect of 
other concerns, the accounts of gas undertakings generally prove 
that the rating authorities are not at all negligent or indulgent in 
the matter of their assessments of gas-works property ; and the proof 
of this is found not only in the sums paid in rates, but in the usual 
success of the appeals which gas undertakings make against the 
exorbitant assessments that are freely imposed. Of course, as 
large ratepayers, gas and water concerns have an interest in 
knowing that there is not undue oppression on them through any 
laxity in respect of the assessment of other classes of works con- 
taining machinery; but, having their own business to attend to, 
it is a pity that those whose special duty itis, and who are paid, to 
look after these matters cannot (according to Mr. Westall) be 
trusted to do their work properly, and to prevent unfair inequalities. 
A considerable part of the book is occupied by a résumé of the im- 
portant appeal cases asto the status of machinery as an element 
of value in the rating of hereditaments; and the author adds 
notes where necessary. The later chapters give the reader and 
student selected cases referring to the “Law of Fixtures in 
Relation to Rating.” Then the economy and expediency of 
taking machinery into account for assessment purposes give the 
author subject for another chapter. Ofcourse, both the “ economy 
and expediency” are seen in totally different lights by assessor and 
assessed; and while it may be considered somewhat heretical 
by those who are interested in the subject in the way Mr. Westall 
is, we do assert that it is not “ economical” or“ expedient” to strain 
to obtain the uttermost from such concerns as gas undertakings 
which are confined in their business operations to the provision of a 
local public service, and are strictly limited in those operations, 
and are placed under stringent obligations, by Acts of Parliament. 
But it is done nevertheless, and frequently to what is proved 
to be a scandalous excess. Experience shows that those in 
authority in these matters lose little opportunity in connection 
with such concerns, and need no incentive to keep a sharp look- 
out for new sources of revenue in connection with them. 

In the final chapters, useful information is obtained on “ The 
Assessment Committee: Valuations and Statutable Deductions,” 
and on “ Objections and Appeals against Assessments.” Toshow 
that Mr. Westall’s book is quite up to date, it may be stated that 
it includes an indication of the principal changes proposed by the 
Valuation Bill of 1904. The book may be recommended as one 
in which all the knowledge that the ordinary owner and user of 
machinery requires on this special subject is presented to him in 
a form shorn of the ambiguity which is usually found in works of 
a more pretentious character treating of matters of a legal nature. 
It is readable from beginning to end. 











* <* Rateable Machinery, with Abstracts and Reports on the Leading 
Appeal Cases from 1783 to 1904, and Notes on Valuations.’’ By George 
Westall, F.S.S. London: Philip Allen and Co. 
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Congress of Heating and Ventilating Engineers.—All persons 
interested in problems of heating and ventilation are invited to 
participate in a congress which is fixed for the 2nd to the 5th prox. 
at Hamburg. Among the contributions which will be read and 
discussed are the following: ‘*The Most Pressing Problems in 
Heating and Ventilation,” by Professor Rietschel, of Berlin ; 
“Experiences in the Firing of Simple Furnaces and Boilers,” by 
Herr E. Nies, of Hamburg; “ The Ventilation of Theatres,” by 
Herr Pfiitzner, of Dresden; and “ Modern Bathing Establish- 
ments and the Artificial Formation of Sea Waves,” by Herr H. 
Recknagel, of Munich. The report of the Committee appointed 
at the last congress to “establish conditions and terms for the 
execution and sale of heating and ventilating installations ” will 
also be presented. 
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LONG-DISTANCE TRANSMISSION OF GAS. 


By W. H. Hammon, of Columbus, Ohio. 
(Extracts from a Paper read before the Ohio Gaslight Association. | 


The problem of long-distance transmission of gas has in recent 
years been receiving continually increased attention. The condi- 


tions which have brought about this result are many. Among 
the most prominent are the important experiments and inter- 
esting and able papers by Mr. F. H. Shelton on the economies 
resulting from the use of a larger central plant and the distribu- 
tion therefrom of gas at a relatively high pressure to several 
neighbouring cities or villages. The distribution of commercial 
power in the form of compressed air from a central station to 
mines, quarries, and other relatively distant points has been 
another application of the same principle. 

Probably in a greater degree than any other attention has 
been directed to this problem in the transportation of natural gas. 
This discussion refers especially to the latter application, though 
in many particulars the principles are equally applicable to other 
industries. Until approximately ten years ago, cities using natural 
gas secured their supply from adjacent fields, and the work of 
conducting the fluid 50 or 100 miles was practically unknown, and 
by some intelligent men was considered as almost impossible. In 
fact, it had been stated that not many years ago one prominent 
man engaged in the natural-gas industry expressed it as his 
opinion that if gas, being elastic, could be propelled through pipes, 
it must be done by placing exhausters at the discharge or low- 
pressure end of the line and lowering the pressure on the line— 
thus “ pulling ’’ the gas—because, if there were an attempt to force 
from the high-pressure end, the gas would compress and, “like 
rubber,” the friction against the sides of the pipe would increase 
so rapidly as to tend to dam and obstruct rather than increase 
the flow. 

The partial depletion of the fields near the market rendered 
necessary an increase in the output from wells by pumping the 
delivery of gas from more distant fields, or the abandonment of 
extensive and valuable distributing plants. By a repetition of 
these methods in even more distant fields, the process of trans- 
porting gas has been extended until now it is being successfully 
and economically propelled from points near Weston (W. Va.) 
to Toledo (O.), a distance of 300 miles. Four companies are at 
present supplying Pittsburg and the vicinity from points in Lewis, 
Harrison, and Doddridge Counties (W. Va.). a distance of more 
than 100 miles, through five or more lines 16 inches in diameter 
and upwards. The amounts transported sometimes equal as 
much as 400 million cubic feet in a single day. Cleveland and 
cities in Northern Ohio are being supplied at times of maximum 
demand with nearly 200 million cubic feet more from sources from 
100 to 200 miles distant ; and at present work is being hastened to 
completion by which 200 million cubic feet daily will be propelled 
more than 150 miles from the gas-fields in Kansas and in Indian 
Territory. 

In the carrying out of these undertakings, many problems of 
interest to the engineer have arisen, several of which are here 
referred to. They are generally classified under two heads: 
(1) Pipe-line problems; and (2) compressing problems. 


PipE-LINE PROBLEMS. 


In considering the most economical laying of pipe for a gas 
line, in order that it may furnish the required quantity of gas, 
the cost of the pipe and of laying it are of first importance. It 
can be shown that after a certain uniform thickness of pipe is 
allowed for corrosion (about o'1 inch), the safe working pressure 
cf a pipe varies inversely as the diameter; the cost, within 
certain limits, varies as the square of the diameter ; and the ratio 
cf the cost to the output of the line, with constant intake and dis- 
charge pressures, is proportional to the reciprocal of the square 
root of the diameter of the pipe. These problems are somewhat 
interesting to solve; but as the pipefounders decline to make 
pipe capable of standing less working pressure than 300 lbs. to 
the square inch in sizes of less than 10 inches, and as the addi- 
tional expense of laying and operating larger lines becomes ex- 
cessive at much higher pressure than 300 lbs., the problems have 
chiefly a negative value. They are, however, as here set out. 

Cost of Pipe-—The cost of the pipe within the limits of sizes 
ordinarily employed for main lines—1.c.,in sizes from 4 to 16 inches 

A in diameter, is approximately proportional to its weight. 

The force exerted by the pressure of gas tending to 
O burst the pipe longitudinally at any given point is, for 
unit length, F = dp; where F = force, d = diameter of 

B pipe, and = pressure of gas. This force will be re- 
sisted by the tenacity of the metal, as at points A and B, being 
equally divided between the two. 

In laying a large line, it is desirable to use small pipe capable 
of standing high pressures at the field or initial end, and to 
gradually increase the size of the pipe as the discharge end is 
approached. This is evident also from the fact that the friction 
due to the flow of the fluid through the pipe is proportional to the 
square of the velocity ; and as gas expands due to the diminishing 
pressure on the line from the initial to the discharge end, the 
velocity must be proportionally increased, since all the gas flows 
through the entire line. Therefore, the friction being as the 


square of the velocity, it is desirable in the portion of the line 





ey 


where the velocity is greatest to make the size of the pipe maxi. 
mum. However, as already mentioned, pipe founders decline to 
make, without extra charge, pipe that will stand less than 300 lbs, 
pressure to the square inch (allowing an ample factor for corrosion 
and safety) in sizes under 10 inches indiameter. Therefore, this 
argument can only apply to larger sizes of pipe, or at times where 
the pressure exceeds 300 lbs. to the square inch. 

Cost of Laying.—The second subject for consideration in the cost 
of a line is the expense of laying. The factors entering into this, 
as usually included, are: Right of way, freight, hauling, ditching, 
pipe and couplings, and filling the trench. The right of way and 
damages are necessarily irregular, but are roughly proportional 
to the size of the line. Freight varies as the weight and distance 
(except in pipe of very large sizes), and therefore as the diameter 
and (where pressure is considered) as the square of the diameter, 
Hauling, like freight, is proportional to the weight and distance, 
but it is subject to great variations because of the contour, roads, 
weather, &c. Ditching costs directly as the width of same and 
in geometric ratio to the depth, each of which is related to the 
diameter; the width being equal to the diameter f/us a constant, 
The depth of the ditch in small sizes equals the depth of soil re- 
quircd for cover by outside conditions, to which must be added 
the diameter of the pipe. In larger sizes, however, the ditch 
must be dug to an additional depth to prevent the pressure forcing 
the pipe from the ditch. : 

One important feature in line laying to which considerable 
attention has been given recently is the character of the pipe and 
the joints. Until the development of the natural-gas industry, 
cast-iron socket and spigot pipe with leaded joints was practically 
the only line laid. Although still extensively used, it is not satis. 
factory. Its faults are too well known to need discussion. The 
lack of elasticity in the packing material admits of leakage on the 
settling of the pipe in the trench shortly after laying. Changes 
in temperature, with no provision for expansion and contraction, 
loosen the lead packing. When laid in electrically charged soils, 
its excellent conductivity causes it to readily accumulate a large 
electric current, which sets up electrolytic action between the 
lead and the iron in the joints, and thus causes leakage. The 
writer personally knows of some extensive sections of large cast- 
iron mains paralleled by street-car tracks, where the repairs in 
three years cost as much as a newline, and probably the loss from 
leakage was much greater. The advantage of cast-iron pipe-lines 
is that the pipe is practically indestructible. Cast iron being only 
about one-third as expensive as wrought iron or steel, the pipe 
can be made three times as thick without additional cost, and the 
corrosion in the soil is less with cast than with wrought iron. 
With the difficulty of imperfect joints solved, there is a decided 
advantage in the use of cast-iron pipe. 

Recently several successful cast-iron lines have been laid, using 
couplings in which the packing material has been rubber, and 
similar to those used so extensively in recent years on natural 
gas lines. The advantages resulting are numerous. They are, 
first, economy in laying; next, reduction of leakage and breakage 
of pipe due to strains; less corrosion, as no tool marks injure the 
coating of the pipes; electrolytic action reduced to a minimum; 
and economy of material. The objection to rubber couplings is 
confined exclusively to their use with manufactured gas due to 
the injury of the rubber by the condensable hydrocarbons. | It 1s 
believed that this is more theoretical than real; but if it exists, it 
is a very easy matter to protect the rubber. 

For field use, where the cost of hauling would add to the 
expense of the cast-iron pipe-line, and for uses where extremely 
high pressures are intended, wrought iron or mild steel is com- 
monly used. In large-sized pipe, the cost of the pipe is some- 
what more than that of cast iron; but when the increased freight, 
hauling and handling charges, and the more fragile character of 
the material are considered, the cost is about the same, and the 
lighter kinds have almost entirely replaced cast iron for field and 
transporting systems. es 

Formerly, for sizes of 10 inches or 12 inches in diameter and 
under screw-thread joints were used; but the best modern prac- 
tice is to use rubber couplings in sizes from (say) 3 or 4 inches to 
24 inches in diameter. The reasons for this are first, diminished 
cost, as the pipe is not weakened by the cutting of threads nor 
cut by tongs, consequently pipe of lighter weight can be used, 
and corrosion is lessened by coating which is not injured when 
coupling. Then there is much less leakage, also less expense 
in laying. cig 

The cost of laying 10-inch pipe, exclusive of digging and filling 
the trench, is, with couplings, less than one-fourth what it is with 
screw pipe. At present from 80 to go per cent. of the main lines 
in 8 to 20 inch sizes are being laid with rubber couplings. | 

As to the relative merits of wrought iron and steel, the general 
preference is given to the former, since it is easier to cut and 
bend it, and its corrosion under certain conditions is less. How- 
ever, since the use of rubber couplings, these conditions have less 
weight, as thread-cutting is dispensed with, and the bends can 
usually be made with the joints, and by properly coating the pipe 
corrosion is insignificant. Therefore, since steel pipe is some- 
what cheaper, a mild, soft kind is most commonly used. 

Several other forms of pipe are extensively used, among which 
should be mentioned the Matheson joint. It is a wrought-iron or 
steel spigot and socket pipe usually laid with lead packing, and 
clamped with rubber packing on the outside when laid. In this 
manner a satisfactory line has been made of large pipe; but the 
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expense is more than that of plain-end pipe and rubber coupling. 
It lacks flexibility, and does not admit of expansion and contrac- 
tion, It has only about half as many joints to leak ; but it is 

robable that the percentage of leakage is more than twice as 

er joint. 

go some large lines of the locking-bar pipe have been 
laid, which, it is stated, have been very successful, _This pipe 
consists of two sheets of steel bent into semi-cylindrical shape. 
These sheets have the longitudinal edges butted into dovetails, 
which are fitted into grooves in the opposite edges of a coupling- 
bar of H-shaped iron, when the groove is closed up by heavy 
excessive pressure about the dovetailed edges, thus forming the 


Pr aree-sised pipes made of plates riveted together have been 
used, but with only partial success, as it is very difficult to make 
and keep the seams tight. 


COMPRESSING PROBLEMS. 


In the early stages of the natural-gas industry, the gas was 
conveyed to market by the initial pressure of the wells. But, as 
the gas was depleted and the pressure waned, other means were 
necessary to accomplish this object. This has brought about 
the development of the modern gas-compressor, which is among 
the most perfect of mechanical appliances. A number of steam- 
power stations have been built, in which are the most improved 
types of Corliss-Cross compound units of 1000-horse power and 
more, directly connected to compressors capable of operating 
against pressures of from 250 to 500 lbs. per square inch. These 
use natural gas as fuel, and burn the gas with such economy 
that horse power is maintained in the compressor cylinders with 
a consumption of 18 to 20 cubic feet of gas per hour. 

Within the past three or four years gas companies have availed 
themselves of the efficiency of gas-engines which transform 
natural gas directly into power within the cylinder. At present 
duplex engines of this character, in which the piston receives an 
impulse with the frequency and regularity of a Corliss engine, 
have been constructed. These are directly connected to the 
compressing cylinders, and have so increased the efficiency that 
1-horse power can be maintained with an expenditure of less 
than 10 cubic feet of gas per hour. 

A few problems in gas compression will be referred to. Since 
an increase in the intake pressure admits of an increase in the 
discharge pressure of equal ratio for the same work, it is evident 
that ultimate economy exists in so placing the compressing station 
that the intake pressure will be a maximum, which will be accom- 
plished by placing it as near the field or well end of the line as 
is practicable. A further economy exists in this, that with high 
pressures the same quantity of gas can be passed through smaller 
cylinders, and therefore smaller and less expensive compressors 
are necessary. Also, the plant should be so designed as to dis- 
charge the gas at as high a pressure as is consistent with the 
safety and economy of the pipe line. In designing compressing 
cylinders for a given service, it is necessary that their size should 
be such that the engine may be able to operate the compressor 
at the point of maximum load. This has been found to be when 
the absolute intake pressure equals about one-third of the dis- 
charge pressure. 

There remain for comparison the mechanical problems and the 
difficulties encountered in the operation of compressing plants. 
Up to the point where the power is delivered to the compressor 
in a steam-driven plant, by means of a rod extending through 
the steam-cylinder head, the problem was comparatively simple. 
With the compressor, however, it was different; for new condi- 
tions have had to be met, and it is only during the last few years 
that the compressor has reached any degree of perfection. 

The solution of these questions is largely due to the steam- 
engine indicator applied to the gas-compressor. Through it, the 
gas companies and engine builders who put up the compressors 
came to realize that the clearances which had previously been 
permitted in low-pressure air work were absolutely prohibitive 
when long ranges of compression were to be accomplished. In 
the most approved compressors of to-day, the actual clearance is 
often as little as o'r per cent. Conical heads are used upon the 
cylinders, with conical followers on the piston for the purpose of 
providing sufficient surface for the inlet and discharge valves, so 
that an adequate number of them can be located in the head 
and close to the cylinder—thus doing away with long ports from 
the cylinder to these valves. Where these ports exist, clearances 











are introduced, with a corresponding loss of economy, depending 
upon the number of compressions made. The actual clearance 
obtained, including that due to valve-ports and that portion of 
the cylinder not swept through by the piston, amounts, in the best 
practice, tolessthan 1 percent. Howeever, this multiplied by the 
number of compressions might be increased to 5 per cent. 

Sizes of valves, their weight, and the percentage of valve area, 
are also matters which have received attention. The ratio of 
valve area to piston area which has been found satisfactory is 
about 1 to 10, where a piston speed of 600 feet per minute is 
used. This causes the gas to pass through the valves at a speed 
of about 6000 feet per minute. But where the valve area is 
restricted beyond this point, with a corresponding increase in the 
velocity of flow, throttling takes place, with a resulting peak on 
the card, and an increase of load with no more useful work ac- 
complished. The question of the size of valves is also worthy of 
some consideration. In the early days large valves were used, 
which were heavy and cumbersome in action, and the large lift 
necessary to give the required opening caused a rapid wearing 
of both valves and seats. Recent practice has reduced the dia- 
meter of valves to less than 3 inches, with a corresponding reduc- 
tion in the lift. 
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THE EFFICIENCY AND PRACTICAL IMPORTANCE 
OF COMMON SOURCES OF LIGHT. 


By Professor W. WEpp1NG, of the Charlottenburg Technical 
College. 


[Abstract Translation from the “Journal fur Gasbeleuchtung.”| 
(Continued from p. 440.) 


ParT II. 


The figures given in the first part of this communication do not 
admit of any general conclusions as to the practical application 


of the various sources of light being directly made; while it is 
probable that comparisons between them might, without further 
comment, lead to erroneous deductions. Hence it appears desir- 
able to discuss the practical bearing of the work that has already 
been reported. 

Regarding the different sources of light, generally the total 
light evolved, and thus the mean spherical illuminating power, 
have been determined at the same time as the consumption. On 
dividing the latter by the illuminating power, the specific con- 
sumption is found. These three values show, for the particular 
mode of lighting, firstly, the illuminating power, and thereby the 
scope of its applicability, secondly, its cost and economical bear- 
ing, and thirdly, the extent to which the energy applied is con- 
verted into light, and thereby the direction in which improvement 
may be looked for. If some alteration results in more light being 
obtained for the same consumption as hitherto, an advance in the 
production of light has been achieved; but to what extent the 
light is practically applicable remains to be established by further 
investigation. Thus it has generally been the custom to take the 
illuminating power in a horizontal direction as the basis of com- 
parison in gas lighting; and for the ordinary incandescent burner 
this method was fairly appropriate. But it would clearly be mis- 
leading to follow the same method with the inverted burner, as 
the value so obtained would be a minimum, instead of approxi- 
mately a maximum as with the ordinary burner. In order to 
compare the two types of incandescent burner fairly, the total 
light evolved from each must be measured. How much of this 
light can be practically utilized, has then to be considered. 

The annexed table gives a number of the data obtained for 
most of the sources of light tested. The arc light gives its mini- 
mum of light in a horizontal direction; whereas for the other 
sources the maximum occurs thereabouts. A mere comparison 
of the figures for horizontal illuminating power would therefore 
lead to erroneous conclusions as to the quantity of light from the 
different sources. The figures for spherical illuminating power 
afford a better basis of comparison. But it must further be 
remembered that it would be futile to institute any direct com- 
parison between lights of widely different power, such as the 
11-candle power petroleum lamp, and the 1650 candle-power 
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Bremer arc light. The lights subserve totally different objects. 
It is necessary when stating the illuminating power of any source 
of light to say whether the value is the maximum, the horizontal, 
the spherical, or the hemispherical result. The figures given for 
consumption have not in themselves much significance relatively 
to one another, because of the great difference in magnitude of 
the lights compared. They become of more importance when 
read in association with the heat expended. The figures for the 
heat applied are based on the following calorific equivalents— 
viz., petroleum 19,800 B.T.U. per pound, spirit 9740 B.T.U. per 
pound, coal gas 573 B.T.U. per cubic foot, and 1 watt = o'00024 
calorie. 

It is evident that gas lighting has made a great advance in that 
the modern high-power burners utilize in a single burner ten times 
as much heat as the older burners. The consumption of heat 
per candle developed is given in one column, the figures referring 
to spherical candle-power. The heat from the petroleum lamp 
on this basis is seen to far exceed that of any other source. The 
Welsbach mantle affords twice to six times as good a utilization 
of the energy applied. While in principle, that of two sources of 
light depending on the same basis is the better which shows the 
lowest specific consumption, it does not follow that it gives 
the best practical results in all applications. Both in gas and 
electric lighting, the largest units really show the lowest specific 
consumption. 

It will now be appropriate to discuss the relative advantages 
of the different sources of light for various uses taken in turn. 
The factors which will be regarded in discussing the advan- 
tages of the lights for the various purposes are (1) the power, 
and the spherical illumination, (2) the hemispherical illumina- 
tion below and above the horizontal, (3) the stillness or steadi- 
ness, (4) the colour, (5) the heat developed, (6) the carbonic 
acid evolved, (7) the simplicity of management, and (8) the cost. 
Bearing these in mind, the first case to be considered will be 


THE LIGHTING OF SEPARATE WoRK PLACES. 


If Professor Cohn’s figure of 10 Hefners (= 8°77 candles) is 
taken as the minimum illumination required, then the light of 
the petroleum lamp investigated would suffice. To attain illu- 
mination by which work may be done with the same facility 
and comfort to the eyes as by daylight, 50 Hefners are, however, 
requisite; and in order to attain this the petroleum lamp or a 
16-candle incandescent electric light must be brought within 
about half-a-metre (say 20 inches). But at this distance, the use 
of the petroleum lamp is precluded in many cases on account of 
the heat developed by it—about ten times as much as with the 
electric light—and to a less extent on account of the vitiation of 
the air by the carbonic acid evolved. Nevertheless, the economy 
of the petroleum lamp gives it an assured future. It is pre- 
eminently the light of the “ small’ man, both on account of its 
economy, and the fact that it is not a fixture. The concomitant 
risk of fire and explosion has done little to affect its position. 
With petroleum at the price of 11d. a gallon, and electricity at 
5d. per unit, the petroleum lamp costs less than half the electric 
glow lamp per burning hour. In mountainous districts, where 
water power is available, the electric light has some prospect of 
competing in price with the petroleum lamp, but in level dis- 
tricts it cannot hope to compete. 

Endeavours to introduce the incandescent spirit lamp as a com- 
petitor in such districts with the petroleum lamp have failed on 
the score of convenience and economy. The cost per burning 
hour for the two modes of lighting must, for the case under con- 
sideration, be taken per lamp and not per candle, as the “ small” 
man does not want the higher illuminating power of the incan- 
descent spirit lamp. Therefore, the fact that the bare cost of the 
fuel, taking 95 per cent. spirit at 1s. 44d. per gallon, is only about 
the same per candle-hour for the two lamps is of little practical 
Significance. Moreover the colour of the incandescent spirit light 
is too green, owing probably to the flame temperature being about 
180° Fahr. below that of the incandescent gas light. In towns, 
the spirit lamp has no chance, as it cannot compete with gas and 
electric light. In all places where gas is available, it still plays 
the predominant part in lighting. Of late years the supply of gas 
has extended beyond the limits of towns properly so called. At 
the same time, the gas-works have migrated from the centres to 
the outskirts of towns, and distribution at high pressure, which 
facilitates supply to outlying places, has become common. 

The difference in cost between petroleum lighting and incan- 
descent gas lighting is practically negligible. Here the difference 
in power of the two lights has, howewer, to be taken into account. 
The incandescent gas light is very frequently needlessly power- 
ful, and it is highly desirable that the use of small burners of this 
type should be encouraged with a view to meeting the competi- 
tion of low-power lights. The inverted gas-light presents great 
advantages, as the light is better disposed for complete utilization. 


(To be continued.) 








Those of our readers who have visited the Naval and Fisheries 
Exhibition at Earl’s Court cannot fail to have noticed the marked 
contrast of the two illuminants—gas and electricity—employed there. 
At the-foot of the Great Whee] and along the wide avenue leading to 
the Empress Hall there is a striking installation, in tripod and single 
forms, of high-pressure gas-lamps, put up by Mr. W. Edgar, of the 
Blenheim Works, Hammersmith, who in their construction has com- 
bined skill with ornamentation. -— 
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PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS. 


The following further progress has been made with Bills :-— 


Bills brought from the Commons, read the first time, and referred 

aM Examiners: Bolton Corporation Bill, Skegness Water 
lil. 

Bills read a second time: Gas and Water Orders Confirmation 
Bill (No. 2}. Rhymney and Aber Valleys Gas and Water Bil] 
Bills reported : Birmingham Corporation Bill, Blackpool Improve- 
ment Bill, Hitchin and District Gas Bill, Shepton Mallet Gas 
Company (Electric Lighting) Bill, Southport, Birkdale, and Wes 
Lancashire Water Board Bill, Stockport Corporation Bill, Swan. 

sea Corporation Bill. 

Bills read the third time and passed: Accrington District Gas and 
Water Board Bill, Aylesbury Gas Bill, Brentwood Gas Bij} 
Colne Corporation Bill, Croydon Corporation Bill, Croydon Gas 
Bill, Llandrindod Wells Urban District Council Bill, Matlock 
Bath Improvement Bill, Morley Corporation Bill, North Sussex 
Gas Bill, South Oxfordshire Water and Gas Bill. 


- — 
— 


HOUSE OF COMMONS. 





The following further progress has been made with Bills :— 
Bill reported ;. Bootle Corporation Bill. 
Bills read the third time and passed; Bolton Corporation Bill, 
Skegness Water Bill. 


-_ — 
—— 


LONDON GAS BILL. 





House of Lords Committee—Friday, June 2. 
(Before the Earl of Rosse, Chairman, Duke of WELLINGTON, Marquis of 
WINCHESTER, Earl of GAINSBOROUGH, and Lord Mostyn.) 


This Bill, which was passed by the House of Commons on the oth 
of April, came before the above-named Committee to-day. 


Sir Ratpu Litter, K.C., Mr. FREEMAN, K.C., and Mr. Tasor 
appeared for the promoters, the London County Council. The 
opponents of the Bill were the three London Gas Companies—the 
Gaslight and Coke Company and the Commercial Gas Company being 
represented by Mr. BaLrour Browne, K.C., and Mr. Bernarp 
WILKINSON, and the South Metropolitan Gas Company by the first- 
named learned Counsel in association with Lord Rosert CEcI, K.C., 
and Mr. RostTRoN. 


THE ILLUMINATING POWER QUESTION. 


Sir Ratpu LITTLER, in opening for the promoters, addressed himself 
particularly to the question of illuminating power, which is dealt with 
in clause 4 of the Bill. Prior to 1863, he said, there were a large num- 
ber of competing Gas Companies in London; but in that year, as the 
result of the deliberations of a strong Committee, London was districted 
out among the Gaslight and Coke Company, the Commercial Com- 
pany, and the South Metropolitan Company. Occasion was taken at 
the same time to prescribe a standard of illuminating power, which, 
from then onwards until 1900, remained at 16 candles, tested by a 
particular method. Within the last few years, gas had been much more 
largely used for heating and power purposes than it used to be, and, in 
addition, discoveries had been made, in the form of incandescent burners 
and the like, which caused the light to be produced not so much by the 
illuminating power of the gas as by the creation of heat in the burner. 
The consequence was that first the South Metropolitan Company, and 
afterwards the Commercial Company, were of opinion that they could 
do better with a lower quality of gas, and, coming to Parliament, they 
obtained power to reduce their standard from 16 candles to what was 
now called 14-candle gas. The Gaslight and Coke Company, however, 
still retained their 16-candle standard. As the South Metropolitan Bill 
contained a special provision about the method by which the gas was 
to be tested, the result was that two statutory methods were in force 
for testing gas of the same nominal illuminating power. Then came 
the appointment by the Board of Trade last year of a Committee of 
experts, who, under the chairmanship of Lord Rayleigh, inquired into 
the whole subject, and presented a report on the lines on which the 
present Bill was framed. The Committee’s conclusion on this matter 
was that the definition of the illuminating power of gas should be 
arrived at by taking the number of candles obtained by burning it ina 
standard burner at the rate of 5 cubic feet per hour. 


EVIDENCE FOR THE PROMOTERS. 
Dr. CLOWES, EXAMINED By MR, TALBOT. 


Witness stated that at present there were two grades of gas supplied 
to London consumers—one of 16-candle power and the other of 
14-candle power—and that two entirely different methods of testing 
were in use. By the one method (the older of the two), the gas was 
burned at the rate of 5 cubic feet per hour from a No. 1 ‘‘ London 
argand burner; and its illuminating power was measured on this rate 
and condition of burning. By the other method, the same burner was 
used, but the gas was turned on until sufficient was burned to produce 
a light equal to 16 candles, and then a rule-of-three calculation of the 
illuminating power of inferior quality.gas was made upon the basis 0 
the amount of gas burned in the.test. . The result was not the same as 
would be burning the inferior gas at 5 cubic feet.an hour, nor was 1t 
the same as would be obtained by the consumer, who usually burned 
it at 5 cubic feet an hour. : The method of burning the gas at 5 cubic 
feet was that recommended by Lord Rayleigh’s Committee, with which 
he entirely agreed ; the other method was that employed by the South 
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Metropolitan Company. The whole matter was thoroughly gone into 
by Lord Rayleigh’s Committee. In some tests he had made (which 
had not appeared before), he found that, whereas by the method of cal- 
culation he spoke of, a difference of 12°5 per cent. in the illumination 
occurred in testing with the argand burner, a difference of no less than 
19 per cent. would occur to the consumer using a flat-flame burner if 
he acted in the same way. 


Cross-EXAMINED BY MR. BALFourR BROWNE. 


The object of testing gas was to see that the consumer got the quality 
he paid for, and, of course, it ought to be tested in a manner that was 
fair both to the company and the consumer. He admitted that the 
older method was never absolutely correct, because corrections had to 
be made for temperature, pressure, and so on; but the deviations were 
very small. When 14-candle gas was first used by the South Metro- 
politan Company, the intention of the Gas Referees was certainly that 
the gas should be burned so as to produce 14 candles, and should then 
be measured at the 14-candle standard. But the Company introduced 
a method of burning the gas to 16 candles, which the Referees at once 
pronounced as erroneous. 

Mr. BALFouR BrowNE : Would you not in your own house use the 
burner that gave the best light ? 

Witness: I should not try to get it by the artificial method of forcing 
the supply of gas. What I object to in the Company’s method is that 
they get an artificial value by a process of calculation. 

Supposing that by the 5 cubic feet method our 14-candle gas only 
comes out at 12 candles, we have to give a candle more than we 
bargained for ?—Yes; but the statement of the Committee was based 
on the average of a large number of experiments. 

If our 14-candle gas appeared as 12 candles, an injustice would be 
done ?—I deny that it ever does make it appear 12. I never found 
such a result as you speak of. I do not accept that way of putting it. 


Mr. C. R. BELLAMyY’s EVIDENCE. 


Witness stated that, having read the Bill, he found that it was 
framed to give effect to the recommendations of Lord Rayleigh’s Com- 
mittee, before which he himself gave evidence. The burner recom- 
mended by the Committee had been used for testing purposes since 
1868. Every one knew it was possible to get any amount of light, within 
reasonable limits—say, from o to 50 or 60, or 80 candles—with 
5 cubic feet consumption. It therefore became necessary to fix the 
burner and the rate of consumption if they were to ascertain the illumi- 
nating power of any sample of gas submitted for examination. Asked 
if he thought there was anything in the allegation that the standard 
burner test with 5 feet consumption was not fair to the gas companies, 
Witness replied: ‘‘I think we must be fair to the consumer.’’ This 
whole method was gone into very deeply in 1868 ; and the Gas Referees, 
with whom the matter was left, fixed the standard burner and con- 
sumption, which were now used throughout the country. If they 
departed from that, there was very grave risk of the consumer losing 
something. He had lost something under the innovation of the South 
Metropolitan Company. The 14-candle gas of the Act of 1870 was not 
the 14-candle gas they supplied to-day. They werecalling it 14-candle 
gas because they had altered their method of measurement. 

Cross-examined by Mr. BALFourR BROWNE: He was aware that the 
South Metropolitan Company obtained power from Parliament to lower 
their gas from 16 to 14 candles, on condition that they reduced the price 
to the public by 2d. 

Mr. BaLtFour Browne: If you burn 14-candle gas at 5°7 feet per 
hour, you get it up to 16 candles ? 

Witness: But that causes an increase of 14 per cent. in the con- 
sumer’s gas bill, whereas you have only allowed him a reduction of 
5 per cent. in the price. 

Is it not the fact that the true value to the consumer is not shown by 
the figure of 14 or 16, but by the burner used ? Cannot I with an im- 
proved burner get a gas of lower illuminating power up to 18 or 19 ?— 
That is so, by the introduction of the incandescent burner. My argu- 
ment is that while the gas company are undoubtedly entitled to all the 
improvements in manufacture that come along, the consumer is equally 
entitled to all the improvements in methods of gas combustion. 

Re-examined by Mr. TaLtBot: You have to consider that the Gas- 
light and Coke Company have an equal right to vary their method of 
testing so as to increase the apparent value of their gas. We only 
plead for simplicity in testing. I suggest that it is a very simple pro- 
cess, and that the gas company have no right to claim the advantages 
that accrue to the consumer by reason of improvements in gas-burners. 
The consumers, and not the gas company, are entitled to these. 


PROFESSOR FRANKLAND’S EVIDENCE. 


In answer to questions by Mr. TaLBot, witness stated that for up- 
wards of twenty years he had devoted special attention to the composi- 
tion and illuminating power of gas. His opinion was that gas of high 
illuminating power was desirable from thepoint of view of the con- 
sumer. He had specially considered the method of testing which Lord 
Rayleigh’s Committee recommended, and which the Bill proposed, and 
he thought the Committee had arrived at a satisfactory solution of the 
question. It did away with all ambiguity as to what 16, 14, or any 
other candle power gas was. 

Mr. BaLrour Browne: You say that you are in favour of leaving 
the hands of the Gas Referees free. Are you aware that the Bill ties 
them? Look at clause 4. 

Witness: That is based on the conclusions which have been arrived 
at by a tribunal as good as the Gas Referees—Lord Rayleigh’s Com- 
mittee. Replying to further questions, he said he would not use an 
argand burner at all except for testing purposes. 

Supposing you had to use it for lighting, would you burn the gas in 
such a way as to get the best illuminating power out of it ?—If I was 
going to use it for lighting purposes, I should do so in a way to get the 
Maximum illuminating power out of the gas. 

That is the way the layman uses the gas. He turns it on until he 
gets the best illuminating power he can ?—It is very difficult to get any 
layman to understand what 16 or 14 candle power gas means. 





Is it a fact that at the present time the test for the South Metropoli- 
tan gas is not that contained in clause 4 ?—That is just one of the 
reasons that led Lord Rayleigh’s Committee to alter the test. It was 
because there are several tests in the Metropolis. 

_But what does it matter to a man in South London if the testing of 
his gas is not the same as tbat of a man at Hampstead ?—They are 
unable to compare the tests at all. ‘ 

Could you burn gas of high illuminating power at 5 cubic feet an 
hour at all ?—Not if it is too high. 

Replying to Sir Rap LitTLer, witness said that the method of 
testing contained in the Bill was perfectly fair for the gas which the 
Gaslight and Coke Company were required to produce. It was also a 
fair test for the South Metropolitan and Commercial Companies. The 
test was quite reliable for the purposes of comparison. It was of great 
importance that there should be some uniformity of practice as regards 
testing, because the confusion at present was almost indescribable. 


ADDITIONAL EVIDENCE FOR THE PROMOTERS. 


Mr. S. Berry, the Parliamentary Officer to the London County 
Council, said he was personally familiar with all the recent Bills relat- 
ing to the gas su; My of London. He explained the objects of the 
appointment of the Departmental Committee, and said that the present 
Bill made the test that which the Council wished to see adopted. 


With this evidence, the case for the promoters closed. 


THE CASE FOR THE OPPONENTS. 


Mr. BaLFour Browne intimated that it was intended to take next 
the case for the South Metropolitan Gas Company. 


EVIDENCE OF SIR GEORGE LIVESEY. 


Sir George Livesey, examined by Lord RoBert CECIL, stated that, as 
near as could be estimated, at least 50 per cent. of the gassupplied was 
used for cooking, heating and power purposes. This proportion was 
constantly increasing. A large quantity of gas was also used in 
incandescent burners, which were becoming increasingly popular. 
The result was that a very small proportion of the gas now supplied 
was dependent on the luminosity of the flame; and this fact made the 
nominal illuminating power of the gas less important than it formerly 
was. Therefore, enrichment of gas in order to obtain high luminosity 
was a wasteful process now. His Company thought it would be an 
advantage all round that enrichment should be abolished; and in 
order to prove their bona fides, they, in the year 1900, offered to give up 
a greater amount than they would save. The enrichment cost the 
Company about 4d. per 1000 cubic feet, and they agreed to take 1d. 
per candle off their initial price. The reduction of 2d. in the standard 
price meant giving the consumers £100,000 a year before the Company 
could have the same dividend as before. He did not think there had 
been a cubic foot more gas burned in consequence of the reduction. 

Lord Ropert CEciL: Was it a part of the arrangement of 1900 that 
the gas should be tested in the way you think fair for 14-candle gas? 

Witness: Yes. 

What was the provision in the Act of 1900 with respect to testing ?— 
That the gas should be burned in the standard burner, and givea light 
equal to 16 candles. 

That is to say, you were to burn the 14-candle gas so as to give a 
light of 16 candles; and in order to do this, you had to use more gas 
than you would if you had 16-candle gas. Instead of burning 5 cubic 
feet, you had to burn 5°7 cubic feet an hour ?—Yes ; we adopted that 
because it was the rule enforced by the Referees since 1894. 

In 1894 there was a Departmental Committee of the Board of Trade, 
and in consequence of their recommendations the Referees themselves 
introduced this system of burning the gas so as to produce the 16-candle 
light, and then calculating how much gas it would require in order to 
produce that result ?—Yes. 

In further examination, witness stated that the Company had not 
recovered the {100,000 a year of which he had spoken. The con- 
sumers had had the benefit, and the Company were not able to earn 
the dividend to which they were entitled. If they had to raise the 
quality of the gas at all, they would also have to raise the price. 

Lord Ropert Cecit: Your contention, broadly, is that the adop- 
tion of this form of testing would in effect be to raise the quality of the 
gas you are compelled to give ? 

Witness : We should have to raise the quality of the gas and raise 
the price. It would take £50,000 a year at least out of the pockets of 
the consumers. 

It would be a breach of the arrangement arrived at in 1rgoo0, on the 
faith of which you made the offer of a reduction in the price of gas ?— 
Yes ; and in the long run it would be detrimental to the consumer. 

Witness went on to say that the Departmental Committee's report said 
that they were not to be required to supply a higher quality of gas, 
because this method of testing would not always give a 13-candle result 
with a 14-candle gas. As a matter of fact, a 14-candle gas, tested in 
the way they said it should be tested, would sometimes give a light 
equal to 13 candles and sometimes only equal to 12 candles. If 
the gas fell a trifle below 14 candles, it was a question of a drop not 
of one candle, but generally of two. They had learned a great deal 
since the Departmental Committee ; and the conclusion they had 
arrived at unanimously (he believed there were only two or three dis- 
sentients in the whole gas industry) was that the 5 feet an hour 
rate was inapplicable in all cases. It was a total mistake to test gas at 
a uniform rate; it was not the way the consumer used it. He had 
a list of tests of the same gas that was tested at the proper testing- 
places at the 16-candle rate prescribed by the South Metropolitan Act 
and also tested at the 5feetan hourrate. This gasaveraged just under 
14 candles. The average of 17 tests was 13:98 candles. In every one 
of these cases, if it had been tested in the new way, they would have 
been subjected to a penalty. The test which gave 13:98 candles would 
by the new method give only 11°71 candles. Witness handed ina table 
showing the results of the two methods of testing, with gas ranging 
from 18 to 10 candles; taking 16 candles or a 34-inch flame as the 
standard. The left-side figures were with the uniform flame as the 





consumer would burn the gas; the right side, with various qualities 
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of gas burning at the uniform rate of 5 feet an hour—the ‘‘ London "’ 
standard argand test-burner being used in all cases. 





Quantity 


Used onary Light The Same Qualities of Gas Burnt at the Uniform 
Ege Gas Given. Rate of 5 Feet an Hovr. 











Cub. Ft. | Candles. | Candles. | 











eas | 16 Impossible to burn 5 feet, flame smokes. 
4°70 | 17 16 Flame too high, on the verge of smoking. 
5°00 | 16 16 16 candles. 

5°33 | 15 16 Approximately between 14 and 144 candles. 
aes | 14 16 9 ” 12% 45 13 ” 
omg | «38 16 2 - IO ,, II 9 
re.} ee i> Below 8 candles. 

= oo Set Bee Probably about 5 candles. 

8°00 | 10 | 16 Probably next to nothing. 














The only method of comparing one quality with another—say, 16 with 
14 candles—he stated, was to see how much of the lower quality gas 
was necessary to givea light equal to16 candles. This wasactually done 
by the method of testing prescribed in the South Metropolitan Act, 1900, 
and now in use. It could not be doneif the uniform rate of 5 feet an hour 
for all qualities was adopted. Therefore, if this statement was correct, 
it was impossible, if the test was to be of any value, to test all qualities 
in the way recommended by the Departmental Committee. They 
therefore asked that, prior to fixed legislation, the two systems should 
be tried for a year side by side, as proposed in the amended clause. 
They suggested this to prove whether they were right or wrong. 

Lord R. Crecit: That is to say that the existing test should be con- 
tinued for the purpose of penalties, and that side by side with it ex- 
perimental tests should be carried on by the new method ? 

Witness : That is so. 

In cross-examination by Sir Ratpn LITTLER, witness said that the 
5 feet an hour test showed extraordinary variations; whereas the other 
test was almost uniform. 

Sir R. LittLer: You know that no one has suggested anything as to 
the quality of your gas except a change of name ? 

Witness: That is quite true; but, unfortunately, the change of test 
will affect the quality. 

Do you know of any company, with the sole exception of the South 
Metropolitan and the Commercial, in the whole of England, Scotland, 
or Ireland which has the test that you propose ?>—West Ham has. 

With the exception of the cases I mention, do you know of any ?— 
I admit that where it is tested (and in the majority of cases it is not 
tested at all), a great proportion of the gas is tested at the 5 feet an 
hour rate. We say now, however, that the 5 feet an hour rate is wrong 
for all qualities. 

Is the whole of your objection to this that you might, under some 
conceivable circumstances, lose a certain proportion of your margin of 
half-a-candle ?—My objection to it is on the broad ground of right. It 
is a wrong system of testing. 

The only danger is that you might lose a certain proportion of your 
half-candle ?—We shall lose it all. Seventeen tests averaged just 
under 14 candles, and we should have been subject to a penalty for 
every one. 

As a rule you supply far more than half-a-candle in excess of the 
requirements >—No; we supply about half-a-candle. 


Witness was still under cross-examination when the 
adjourned until Monday (yesterday). 


Committee 


THE COMMITTEE’S DECISION. 


Yesterday Sir George Livesey continued his cross-examination ; and 
Mr. W. J. Dibdin, Dr. S. Rideal, Professor Vivian B. Lewes, Mr. Charles 
Carpenter, Mr. D. Irving, Mr. Charles Hunt, Mr. W. R. Herring, Mr. 
Otto Hehner, and Mr. H. E. Jones also supported the case for the Com- 
panies. 

Mr. Vernon Harcourt, one of the Gas Referees, was then called by 
the Committee. He stated that he agreed with the Gas Companies 
that the test proposed in the Bill was not the best which could be 
devised. The method of the South Metropolitan Company of burning 
the gas, retaining the No. 1 Argand burner, at such a rate as to givea 
light of 16 candles, was preferable to burning at a fixed rate of 5 cubic 
feet an hour. The Companies’ objection was a just one ; and the pro- 
portions were given better by their method. 

After the Committee had deliberated, 

The CHAIRMAN said: The Committee consider that the test as pre- 
scribed in clause 3 of the Bill is not a satisfactory one. This clause 
must be withdrawn in favour of the present law. 

Sir Racpu LITT LER, after consulting with his clients, said he would 
withdraw the Bill altogether. 

Mr. BaLtFrour Browne objected to this course, and asked that the 
Companies should be allowed to proceed with the Bill, seeing that their 
own Bill had been withdrawn. 

After some discussion, the matter was adjourned till Tuesday, July 4. 

[A longer report will appear next week. ] 


_ — 
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HITCHIN GAS BILL. 





House of Lords Committee.—Monday, May 29. 


(Before Lord Newton, Chairman, Duke of WELLINGTON, Marquis of 
WINCHESTER, Earl of GaInsBorouGu, and Earl of Rosse.) 


The Purchase Clause. 


At the conclusion of the proceedings on the above-named Bill on the 
26th ult., the Committee, it may be remembered, declared the preamble 
proved, subject to the insertion of a purchase clause (ante, p. 588). 
On the re-assembling of the Committee the following Monday, 


Mr. BaLtrour Brownz, K.C., on behalf of the promoters (the Hitchin 
Gas Company), brought up the following clause, which he said had 





been drawn on the lines of the one in the Rickmansworth Bill of lag, 
session :— 

(1) If the Hitchin Urban District Council (in this section called ‘the 
Council '’) shall introduce a Bill into Parliament and bond-fide promote the 
same in the next session of Parliament for an Act to empower them to pur- 
chase the undertaking of the Company, the Company shall not oppose such 
Bill, except in so far as they may deem necessary in order to secure the 
insertion therein of provisions to procect their interests with respect to such 
purchase; and for that purpose the Company shall be at liberty to petition 
either or both Houses of Parliament, and to appear on such petition by 
Counsel, Agents, and witnesses, if they think fit. 

(2) If the Council obtain an Act authorizing such purchase, they shall give 
notice of their intention to purchase within three months after the passing 
of such Act; and thereupon the Company shall sell and transfer, and the 
Council shall purchase, the undertaking of the Company, subject to all their 
then existing debentures, mortgages, obligations, and liabilities. 

(3) Any such sale and purchase shall be for such price or consideration 
and on and subject to such terms and conditions, as may be agreed upon 
between the Company and the Council, or as, failing such agreement, shal] 
be determined by arbitration in accordance with the provisions of the Lands 
Clauses Acts with respect to the purchase and taking of lands otherwise than 
by agreement. In the construction of the said provisions, the expression 
‘‘ the promoters of the undertaking ’’ shall mean the Council, and the expres. 
sion ‘‘lands’’ shall mean the undertaking of the Company; and in the 
event of such arbitration taking place, the arbitrators or umpire shall, in 
settling the amount to be paid by the Council to the Company, allow to per 
cent. as compensation for compulsory purchase. Provided that the arbi- 
trators or umpire shall not, in settling such amount, have regard to the fact 
that the Company have obtained this Act. 

(4) In addition to the sum to be paid by the Council to the Company under 
the foregoing provisions of this section, the Council shall pay to the Company 
the actual costs, charges, and expenses of obtaining this Act, and the costs, 
charges, and expenses incurred by them of and incident to the winding up of 
the Company. 

(5) The Council shall also pay compensation to any officers and servants 
in the regular employment of the Company who shall not be retained by the 
Council in the same or similar office or employment, and at the salary and 
on the terms and conditions in, at, and on which they respectively were em- 
ployed by the Company at the passing of the Act authorizing the purchase 
of the undertaking of the Company, in respect of any loss of office or dimi- 
nution of salary or income by reason of the transfer of the undertaking ofthe 
Company to the Council ; the amount of such compensation, in default of 
agreement, to be determined by arbitration as aforesaid [and no officer or 
servant who has been in the employment of the Company for ten years or 
upwards shall lose his right to compensation aforesaid by reason of his de- 
clining to continue in the service of the Council]. 

(6) The Company shall not, except with the consent of the Council, raise 
any capital in pursuance of this Act prior to the 20th day of November, 
1905 ; andif the Council shall give notice of such Bill as aforesaid in October or 
November, 1905, the Company shall not raise any capital in pursuance of this 
Act during the promotion of such Bill, save what is necessary for completing 
and carrying on the undertaking and to satisfy existing obligations. 

(7) The expression ‘‘ the undertaking of the Company ”’ includes all the gas- 
works, engines, mains, pipes, and machinery, lands and buildings, plant fixed 
and moveable, and all other the real and personal property, assets, and effects 
of whatever nature, and all the rights, powers, and privileges vested in, or 
belonging to, or had or enjoyed by, the Company at the date of the transfer of 
the undertaking of the Company to the Council, except cash in hand or with 
their bankers, book debts received or due on credit or revenue account, and 
except any profits then to be divided, and except the books and papers re- 
lating exclusively to the shareholders in and the constitution of the Com- 
pany, and also except moveable stock-in-trade, gas, coal, and other stores, 
which shall be taken over by valuation at the date of the transfer. 

Mr. HutcHinson, who (with Lord RoBert Ceci, K.C.) represented 
the Hitchin Urban District Council, said the real differences of opinion 
were verysmall. His learned friend had said the clause submitted was 
similar to the one inserted in the Rickmansworth Bill. That might be 
so; but the Committee would remember that during the progress of the 
inquiry they had distinguished between the Rickmansworth case and 
the present. The former was the purchase of a Company working 
under statutory powers; and frem certain important points of view, 
therefore, Rickmansworth stood in a different position from Hitchin. 
In the first subsection, he proposed to insert the word ‘‘ available '’— 
‘shall promote the same in the next available session of Parliament.” 
Then he proposed to add the words ‘‘ directly or indirectly '’—'‘‘ The 
Company shall not, directly or indirectly, oppose such Bill.’’ These 
words were in common form; and it was desirable to insert them, 
because, though the Rickmansworth Gas Company did not themselves 
come forward to oppose the preamble of the Bill, they were there, and 
they brought ratepayers with them to do so; and he was instructed 
that their costs were paid by the Company. Therefore, he wanted to 
prevent this taking place in the present case, by the insertion of the 
words suggested. Then he proposed to alter the words ‘‘as they [the 
Company] may deem necessary,’’ to ‘‘except in so far as may be 
necessary.”’ 

Mr. BaLFrour Browne said these were very small points. If the 
Council meant to purchase, they ought to do so next session. He did 
not know what his learned friend meant by ‘‘ available.’’ They might 
say the one after next session was the first available, because they had 
not taken the necessary steps before. Hedid not know what “‘ directly 
or indirectly’’ meant. The Company were not to oppose except to get 
proper clauses. Surely that was quite sufficient. 

The CuairMAN: The Committee have decided not to admit these 
amendments. 

Mr. HvuTCHINSON said he had no objection to the second subsection. 
In the third he proposed to delete the words, ‘‘ and in the event of such 
arbitration taking place, the arbitrators or umpire shall, in settling the 
amount to be paid by the Council to the Company, allow ro per cent. 
as compensation for compulsory purchase.’’ These words were in the 
Rickmansworth clause, but they were there under these circumstances : 
There was a Bill two sessions before, in which his learned friend and 
himself were concerned, on opposite sides, called the Long Eaton Gas 
Bill. Prior to that the words he now proposed to delete had never 
appeared in any purchase clause. He agreed with his learned friend 
that in the case of the Long Eaton purchase clause these words should 
be in. It was subsequently agreed to in the Rickmansworth Bill. But 
in these two cases the Companies were statutory ; whereas the present 
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Company were not, and he submitted that it would be wrong to tie the 
hands of the arbitrators. It bad never been said before, except by 
agreement, that the arbitrators should give 1o per cent. more than they 
otherwise would do on account of the compulsory purchase. 

Mr. BALFouR Browne said it was rather a hard case which his friend 
was putting upon the promoters. The Council knew the Company 
resisted the purchase all they could, as they desired to remain in 
possession of their property. But their Lordships had decided that 
they must submit to the purchase clause. In the case of building land 
and fully developed undertakings ro per cent. was the usual thing ; and 
why Hitchin should be treated worse than Long Eaton or Rickmans- 
worth he could not say. Something ought to be given; and 1o per cent. 
was a reasonable amount. 

The CHAIRMAN: In the opinion of the Committee, the words ought 
to stand. 

Mr. HutTcHINSON said the Council next proposed to delete the word 
‘“actual’’ before the words ‘‘ costs, charges, and expenses,’’ in sub- 
section 4, and insert at the end, ‘‘all such costs to be taxed.’’ He said 
he did not know what ‘‘ actual’’ costs meant; but he did know what 
taxed costs were. As usual in all such cases, it ought to be provided 
that the Council should only pay the fair and equitable costs incurred, 
as provided in the subsection—subject, of course, to reference to the 
Taxing Officer of the House or of the Court as the case might be. 

Mr. BaLrour Browne said they had adopted the Rickmansworth 
clause word for word. He believed the words would carry taxation. 

The CHAIRMAN (to Mr. Hutchinson): Don’t you think you are rather 
ungrateful people? Surely Rickmansworth ought to satisfy you. 

Mr. HuTCHINSON remarked that Rickmansworth was a Statutory 
Company. 

The CHAIRMAN : We know that. 

Mr. HuTCHINSON submitted that because the Council in the Rick- 
mansworth case might have agreed to something which was not abso- 
lutely discreet, in order to satisfy the Company, that was no reason 
why he should do the same. 

The CHAIRMAN: We do not accept the suggested amendment. 

Mr. HuTCHINSON said he proposed to delete from subsection 5 the 
words, ‘‘ and no officer or servant who has been in the employment of 
the Company for ten years or upwards shall lose his right to compen- 
sation aforesaid by reason of his declining to continue in the service of 
the Council.’’ He said the object of the clause was to give compen- 
sation to officers who were not continued in the same employment, and 
this he accepted ; but he did not think it was fair to make provision for 
compensation to officers who voluntarily terminated their service. 

Mr. BaLFour Browne pointed out that it was only those who had 
been ten years in the employment of the Company. 

Mr. HUTCHINSON said it was not in the Rickmansworth clause. 

Mr. BALFouR Browne agreed that it was not; but he asked the 
Committee to consider whether it was not fair. The words were in the 
Chippenham Act of last year. 

The CHAIRMAN: We will accept the deletion of the words. 

Mr. Hutcuinson said his next proposition was to omit the words at 
the end of subsection 6, ‘‘save what is necessary for completing and 
carrying on the undertaking and to satisfy existing obligations,’’ and 
to substitute the words, ‘‘ save with the consent of the Council.’’ It 
had been stated by the Company, and admitted by the opponents, that 
the works of the Company were at least 40 per cent. in excess of their 
present requirements. There could be no necessity for the expenditure 
of further capital; and if and when the Council purchased, it would 
not be fair that the undertaking should come into their hands with a 
useless expenditure of capital raised in the meantime. The Company 
should hold their hands until next November ; and if anything unfore- 
seen happened—any reasonable requirement—it would be acceded to 
by the Council. He was told that these words were not in the Rick- 
mansworth clause. 

Mr. BaLrour Browne: Because they got special power to borrow 
£7000. The words only gave the Company power to raise what was 
necessary. If they raised a farthing beyond that, they could not get 
itt If they could not prove to the Arbitrator that it was necessary, it 
would be disallowed ; whereas if the Council were given power to 
refuse, they might prejudice the Company before the Arbitrator by 
refusing money for wbat was necessary. 

The CuairMAN: We think the Council are sufficiently protected by 
the wording of the clause. 

The clause, as amended by the deletion of the words in brackets at 
the end of subsection 5, was then passed ; and the Bill, as amended, 
was reported to the House. 


_- — 
<——_ 


NON-STATUTORY GAS COMPANIES AND 
ELECTRIC LIGHTING ORDERS. 


—— 





Locus Standi Allowed. 


Last Tuesday, the Court of Referees of the House of Commons— 
Mr. ParkER SMITH presiding—considered an application by the Grange- 
mouth Gas Company for permission to oppose the Grangemouth 
Electric Lighting Provisional Order, a Bill to confirm which is now 
being promoted. The promoters alleged that the Company had no 
right to be heard. 


Mr. Courtuope Munro, who appeared for the Gas Company (a 
non-statutory undertaking established in 1834), said the allegation of 
his clients was that the Provisional Order would place the promo ers 
of it—the authorities of Grangemouth—in competition with them ; and 
they therefore sought to be heard in opposition to the confirmation of 

€ Order, so as to obtain the insertion of the Bermondsey or the 
Northumberland Clause. The substantial point for the Court was 
whether or not a non-statutory gas company alleging competition were 
entitled to be heard against the confirmation of a Provisional Order for 
the supply of the electric light. There was a direct decision of the 














Court that a statutory company were entitled ; and the question was 
whether a non-statutory one were entitled to be placed on the same foot- 
ing. In the West Houghton case, in 1871, the /ocus of a non-statutory 
gas company against a company promoting a Gas Bill was allowed on 
the ground of competition. In 1876, by the Kildwick Parish Gas Bill 
it was proposed to take power to supply gas in five areas. In two of 
these a non-statutory company, who bought gas from someoneelse, were 
supplying; and Parliament allowed them /ocus on the ground of com- 
petition. In 1890, the Glasgow Corporation promoted a Bill to enable 
them to supply electricity in Glasgow, and another to extend their 
boundaries. In the area proposed to be included, a non-statutory com- 
pany were supplying gas. The Court allowed the company /ocus against 
the proposal to supply electricity in Glasgow, although if the extension 
was not sanctioned, the company could not be affected. 

Mr. ForBEsS LANKESTER, K.C., who represented Grangemouth, 
pointed out that the Company were applying to be made statutory in 
se it to the very area into which the Corporation were proposing to 
extend. 

Mr. CourtTHoreE Munro next referred to the Ferndale case, in 1899, 
in which a statutory gas company were allowed /ocus against a Bill to 
confirm an Electric Lighting Order. He said the Court had always 
recognized, in dealing with such a thing as gas, that if there was going 
to be competition with an old-estaklished company, it was the same 
whether the company were statutory or non-statutory. The only other 
case he referred to was that of the Caledonian Electric Power Bill and 
the Barrhead Gas Company, a non-statutory concern. In this instance 
locus was disallowed on the ground that the Bill, being a Power Bill, it 
did not create any new competition. 

Mr. Forses LANKESTER, in reply, said there was a very great dif- 
ference in the position of a statutory and of a non-statutory company. 
The latter had no obligations. They had no monopoly, and were not 
protected in any way; but that was not so in the case of the statutory 
undertaking. There was no case in which a non-statutory company 
bad been allowed Jocus against powers such as were here sought. He 
admitted, however, that if the applicants were statutory, the Court 
would probibly grant /ocus. The basis in this case was competition ; 
but no one ever heard of an omnibus company or cab-drivers’ associa- 
tion being allowed to oppose a tramway company. The essence of 
these cases was the statutory or non-statutory character of the concern. 
When acompany had statutory powers, they were heard because Par- 
liament had already given them something which might be damaged by 
new competition. But in the case of non-statutory companies, nothing 
had been given by Parliament, and they possessed merely the ordinary 
rights of a private trader. 

The CHAIRMAN said the Court would reserve their decision until they 
had heard the next case. 

Mr. FRERE said he appeared for the Hessle Gas Company, a non- 
statutory concern, which had been supplying Hessle with gas for years. 
The Hessle Electric Lighting Provisional Order, which they sought to 
oppose, embodied the Bermondsey clause. This, however, was not 
the question for the Court, which was whether the Company had the 
right to be heard against the Local Authority, the promoters of the 
Order, on the ground of competition. It was the opinion of many 
people that the clause was perfectly useless, because it only provided 
that the Council should use their best endeavours—that they should, 
‘so far asis practicable,’’ make their charges so as not to have resort 
to the rates. Thus, in the case of an electric lighting concern which 
could not pay, the clause would be useless. The Hessle Company had 
a Bill this session, which had passed one House and was nearly through 
the other. The Court should consider the difference, as regarded com- 
petition, between a statutory and a non-statutory company. 

Mr. H. D. GREENE (a member of the Court) pointed out that a non- 
statutory company might continue to exist or might dissolve, as they 
pleased. They had no limitations of any kind, and were in just the 
same position as a private individual. A statutory company, however, 
was limited by Parliament as to dividends in consideration of certain 
powers and duties conferred. Thus the companies were not on equal 
terms. 

Mr. FRERE said that did not at all affect the question of whether or not 
competition was fair. His clients were limited more thana statutory com- 
pany. They could not open the streets except with the consent of the 
Local Authority, who were to be their competitor, and so would have an 
inducement not to give their consent to the breaking-up of the streets, 
as they might do if they were not competing. The Local Authority, 
moreover, would have the benefit of the rates when competing. These 
facts—that the Company had not the right to open streets, that the 
Local Authority would have power to compete with them, and that they 
were being given an inducement not to act fairly towards the Company 
as regarded giving their consent to the streets being opened—were 
strong reasons for saying there was more ground for granting a non- 
statutory company /ocus than there was in the case of a statutory com- 


| pany. A non-statutory company were in a different position from that 


of an ordinary private trader, because there was a tacit arrangement 
with the local authority. If the Court decided against the Hessle Gas 
Company, did it not logically follow that a non-statutory company 
could not be heard against a statutory company ? 

Mr. HvutTcHINsOoN, in resisting the application, referred to the Willes- 
den case, in which an extension of already existing powers was sought, 
and a statutory company applied for /ocus on the ground of competition, 
and were unsuccessful. 

Mr. CourTHore Munro pointed out that, in the case cited, prior to 
the application for /ocus, the Bermondsey clause had been inserted, that 
the decision of the Court was by a majority, and that there was exist- 
ing competition ; so that the only question was whether the competition 
would be more effective by reason of the free-wiring provision. 

The CHAIRMAN, after a short deliberation with his colleagues, said 
the Court, in their discretion, had decided to allow /Jocus in each case. 








The Commercial Gas Company, as will be seen by an announce- 
ment which appears in our advertisement columns, are inviting tenders 
for the issue of a balance of £21,245 of 4 per cent. capital stock, upon 
which the Company are entitled to pay £5 6s. 8d. per cent. 
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LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 





(Before the MASTER OF THE Rotts and Lords Justices MATHEW and 
Cozens-Harpy.) 


Friday, June 2. 
Anti-Vibration Incandescent Lighting Company y. Crossley. 


To-day judgment was given in this appeal, which was heard by 
their Lordships on the 23rd and 24th ult. (ante, p. 591). 


The MASTER OF THE Ro tts said the object of the patent concerned 
in the case was to protect the mantles used in incandescent gas-lamps 
from damage by vibration. The only question before the Court was 
the one of subject-matter; the claim being for a combination of which 
all the factors were old. Having-read the description of the invention 

’ from the provisional specification, and also the claim, his Lordship said 
that at the date of the patent a common means of mitigating the vibra- 
tion of lamps was by suspending them by an elastic frame, and of ren- 
dering gas-lamps portable by attaching them by a flexible tube to the 
gassupply. It was not quite clear on the evidence that incandescent gas- 
lamps had been used in this manner ; but he was inclined to think they 
had. The object of the flexible tube was merely to permit the lamps to 
be moved about from place to place, and not to lessen or destroy vibra- 
tion, for which special purposes, so far as applied, it had never been 
utilized until the plaintiffs introduced it. He was much impressed at 
first by the point made by Mr. Moulton that the effect of the patent 
was to prevent a person who at the date of it possessed an elastic frame 
and also an incandescent portable lamp from hanging that lamp in the 
elastic frame ; but he had come to the conclusion that the combination 
of these two elements was not so obvious at the time of the patent as to 
leave no room for invention. The utility of a flexible tube as an anti- 
vibrator had not then been realized; and, although all sorts of con- 
trivances for preventing a rigid connection between the gas supply and 
the mantle had been tried, it was not until the plaintiffs’ invention that 
the problem was solved. This contrivance, which was said to be so 
obvious as to require no invention, occurred to no one, even under the 
stimulus of a wide demand, until Mr. Nichol hit upon it; and it 
appeared at first so unpromising that the public could not be induced 
to apply it without an undertaking by the plaintiffs to replace the mantles 
as often as they were shattered. He was unable to hold, therefore, 
that the learned Judge had taken a wrong view ; and the appeal must 
be dismissed. 

Lord Justice MATHEW gave judgment to the same effect. He said it 
appeared to him that a flexible tube had never been used before the in- 
vention to lessen vibration. Its prior use in rooms and offices for port- 
able lamps did not show that it had any other use than to make a gas- 
lamp moveable. He agreed that the appeal should be dismissed. 

Lord Justice Cozens-Harpy said the only question argued had been 
whether the combination claimed was good subject-matter, or was 
simply an application of ordinary mechanical devices to an ordinary 
and obvious use, without anything whica could be treated as invention. 
The patentee did not claim any peculiar form of fitting ; the only essen- 
tial was that the frame should be suspended on an elastic cord or spring, 
and the gas conveyed by a rubber pipe, so that there should be no 
direct or rigid connection between the gas-pipe and the burner. By 
this means it was clearly established that the effects of vibration were 
reduced to a minimum ; and he was satisfied that the plaintiffs’ con- 
trivance was far more effectual than any other in use. His difficulty 
was that the claim really involved this—that the patentee was entitled 
to prevent anyone who in 1894 had a spring-suspended frame, designed 
and used for holding a lamp, from putting into the frame a moveable 
gas-lamp which he also possessed. The frame was fastened to the ceil- 
ing for the sole purpose of holding a lamp. It was available for any 
kind of lamp, though it was doubtless specially available for some par- 
ticular kind, inasmuch as the more fragile required more delicate sus- 
pension. While he assented to the view that the Court ought not to 
be astute to find reasons for voiding a patent which proved to be of 
commercial value on the mere ground that it was very simple, on the 
other hand he was bound to consider whether there was any invention 
in putting a well-known form of lamp into a well-known spring-sus- 
pension frame. He assumed, in favour of the patentee, that moveable 

incandescent lamps were not known at the date of the patent ; but he 
did not think the patent could be supported by reason only of the sub- 
stitution of an incandescent lamp for any other form. The use would 
be, if not identical, at least so analogous and so obvious as to negative 
the idea of invention. On the whole, he thought there was no subject- 
matter sufficient to support the alleged invention, and that the appeal 
should be allowed. He regretted having to differ from his learned 
brothers; but he entirely agreed with them as to the principles to be 
applied in such cases. 

The appeal was dismissed, with costs. 


_ 
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SUPREME COURT OF JUDICATURE—COURT OF APPEAL. 





(Before the MASTER OF THE Rotts and Lord Justice CozENs-Harpy.) 
Monday, June 5. 
United Gas Improvement Co. v. Gordon. 
Mr. Lusu, K.C., applied on behalf of the defendant for leave to appeal 


from an order made by Mr. Justice Bigham (as reported last week). The 


learned Judge after saying that he did not think the plaintiffs were 
entitled to an order for discovery of certain profits which had been 
made by other parties until they had proved their right to it, ultimately 
made the order; and when the defendant asked leave to appeal, he 
said: ‘I do not like giving leave to appeal. You can ask for leave 


— TT 





from the Court of Appeal ; and I have no doubt you will get*it.”” Mr, 
Justice Bigham had given to the plaintiffs inspection of accounts of 
business matters between the defendant and third persons, which the 
former said ought not to be given until plaintiffs had established their 
right to it. Counsel having explained the circumstances under which 
the action had been brought, 

Their Lorpsuips gave leave to appeal. 


- — 
—— 


COURT OF SESSION—OUTER HOUSE. 








(Before Lord ARDWALL.) 
Tuesday, May 30. 
J. Muir and Son, Limited v. Edinburgh and Leith Gas Commissioners, 
The Alleged Pollution of a Brewery Well. 


The hearing of evidence was begun in the action by J. Muir and Son, 
Limited, of Calton Hill Brewery, Edinburgh, against the Edinburgh 


and Leith Gas Commissioners, the particulars of which were reported 
in the ‘‘ Legal Intelligence ’’ in the ‘‘ JouRNAL”’ on March 14 last. The 
pursuers sue for £10,000 as damages for the alleged pollution of the 
Stable Well at their brewery, by oily tar matter, which they say was 
allowed to escape from the gas-works in New Street, Edinburgh, when 
they were being dismantled. They also sue for a penalty of £250, 
which they claim to be due under the Gas-Works Clauses Act, and for 
a penalty under the same statutes of £20 a day during the continuance 
of the nuisance. 

The pursuers were represented by Mr. Guturiz, K.C., and Mr. 
ConsTABLE (instructed by Messrs. Finlay and Wilson) ; and the de. 
fenders, by Mr. SHaw, K.C., and Mr. J. D. MILvar (instructed by Mr, 
J. M‘G. Jack, the Clerk to the Commissioners). | 


THE CASE FOR THE PLAINTIFFS. 


Evidence having been given as to the value of the well in question 
to the brewery, 

Professor Vivian B. Lewes said that in August last he received a 
sample of water from the Calton Brewery. It was labelled as having 
been pumped from the Stable Well. He found it was of a brown colour, 
highly contaminated with tar. It contained 164 grains per gallon of 
solids, which suggested either oil tar or carburetted water-gas tar. He 
received a second sample in September, which was also very highly 
contaminated with some kind of tar. After examining the second 
sample, he came to the conclusion that the product was distinctly due 
to contamination with carburetted water-gas tar. In December, he 
visited the brewery, and examined the well. He found it so full of gas 
that he would not dream of descending it; and what was more, he 
warned the authorities at the brewery of the excessive danger they were 
running, as in the case of a man throwing a lighted match into the well 
there would be every probability of an explosion. He saw some water 
pumped up, and examined it. 1t hada brownish colour, and a some- 
what strong smell. On analysis, it was found to contain 93°8 grains per 
gallon of a tarry constituent. Of this, 84°6 grains was tar oil, and 
9'2 grains carbonaceous matter. He formed the opinion that it was a 
substance derived from oil decomposed at a high temperature. Since 
he came there, there had been exhibited to him by Mr. Napier, of 
Alloa, a specimen stated by him to have been taken from a drain in the 
New Street Gas-Works. It looked to bea pitchy residue from water-gas 
plant. He also saw some oils distilled from it, which suggested to 
him that shale oil had been used. The odour was distinctly that of a 
shale oil product. He was aware that there was an epidemic hospital 
and a churchyard in the neighbourhood of the brewery. It was impos- 
sible toattribute the tarry mattersascoming from them. Theappearance 
of the substances suggested undoubtedly that they were a product of gas 
manufacture. The specific gravity alone was sufficient to establish this. 
The contamination, he believed, had been going onsince last July. A 
more or less constant contamination over a period of fully a year could 
be adequately accounted for by a single discharge into the ground of a 
tarry product. Filtration of the tar would be an extremely slow 
process ; it might be years before the last of it would be filtered out of 
the ground. If they had alluvial soil, they could make a filter for tar; 
but if the ground were broken rock, the filtering effect would be 
practically done away with. Assuming that the contamination came 
from a point on the surface of the ground 470 feet distant horizontally, 
and 180 feet from the bottom of the well, the time which it would take 
for a discharge of tarry matter to reach the bottom of the well would 
depend entirely upon the nature of the soil. It might never get there 
at all, or it might do so ina few days. The weather might havea good 
deal to dowithit. The odour in the well was so extremely pungent 
that it would be almost impossible, he believed, to clean the strata 
round the well sufficiently to ensure the water being pure. Carburetted 
water-gas tar, though it differed slightly in weight from water, was 
extremely difficult to separate from water. When the carburetted 
water-gas process was introduced into this country, one of the greatest 
troubles encountered was the getting rid of the moisture in the tar, 
amounting to 50 or 60 percent. Ifthey ran itinto the sewer, they got 
into trouble with the local authorities; while if they put it into the 
soil, they had troubles such as in thiscase. It was found that, if the 
substance were allowed to stand in big tanks, a seperation took place 
between the water and the tar, and that they could thus get rid of a 
great proportion of the water. But even after the separation, the 
water always had a tarry flavour. 

In cross-examination, witness said that in settling-tanks a process of 
sedimentation took place. At the top, they would generally find 
separations in both directions. They would get a thin scum of tar 
oils, which were lighter than water, and a sedimentation of the heavier 
oils at the bottom. The water separated might be used for various 
purposes in a gas-works—such as quenching coke; and the water 
could be used over and over again, in scrubbing gas. They could filter 
tar through a loamy alluvial soil, which would get rid of a large propor- 
tion of it. With a quantity of 400 gallons of tar, they might filter it 
through 1o feet of soil, Coke in a fine condition would be a fair 
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absorbent ; but in large, rough pieces it would not be of so much use. 
Coke breeze was a substance which was used for filtration of oil and 
water. If breeze were used, 4 or 5 feet would be required for 400 
vallons. But they would still find sufficient traces of material which 
would give the water a distinctly tarry flavour. There was not one 
sample of water that he had seen from the well which could have 
been passed through 4 or 5 feet of breeze. Looking to the distance 
he should think that from 200 to 300 gallons of tar refuse from 
separating tanks, not of water, would be needed to produce the serious 
results shown by his analyses. If there were impervious strata, with, 
on the top of that, a stratum of rough rubble, tar might come down 
through the one, upon the other. He had not excavated to see what 
was the nature of the soil here. In this instance, it happened that the 
strata exactly set from the tar-separators in the New Street Gas- Works, 
right down to the lowest portion of the well ; and the fact that the tar 
showed itself where it did, near the bottom of the well, was almost 
absolute proof of the source from which it had come. There was a 
fault in the strata there which would carry any substance direct to 
the well. 


Wednesday, May 31. 


Mr. Geo. H. Gemmell, of the firm of Messrs. Readman and Gemmell, 
analysts, of Edinburgh, said he visited the brewery in July last, and 
found in the water a tarry oil, which he distilled, and discovered that 
it was a distinctly shaly product. This was the first indication he had 
of an oil-gas tar being init. He examined three quantities of tar for 
nitrogen, because he knew the coal-gas tar contained about 14 per cent. 
of nitrogen, whereas oil-gas tar contained very little. He obtained a 
sample of carburetted water-gas tar from Mr. Napier, of Alloa, in Sep- 
tember, and on the same day a sample of oil-gas tar from the Abbey- 
hill Gas-Works belonging to the North British Railway Company, 
as well as two samples of coal-gas tar from Mr. Napier, one of which 
was tar-well tar and the other condenser tar. He had also from Mr. 
Napier, a sample of the oil from which the gas was made, and a sample 
of yas oil which was used in the Abbeyhill Gas-Works. He was satis- 
fied, from his examination of the samples, that the tar from the Stable 
Well was a carburetted water-gas tar. In August, he went to the New 
Street works, along with Mr. Bathgate; and there they met Mr. Her- 
ring. He was at the time considering the question of what kind of tar 
the pollution was from. His opinion then was that it was a coal-gas 
tar, though he had also a suspicion, from the distillate, that there was 
an oil-gas tar init. He found Mr. Herring took the view that it was 
not a product of coal gas, but of oil gas. At that time he had before 
him the suggestion that the pollution came from a drain in Calton Road. 
In this case, there would have been a large proportion of fresh sewage 
matter in the water; but there were no indications, in the analyses he had 
made, of the presence of fresh sewage matter. He had examined the 
well frequently since then. On every occasion there was a strong 
odour of hydrocarbon oil or gas at the mouth of the well; and when 
it was pumped, tarry water came out. At times the water was quite 
clear; but as it went down in the well, the tarry matter came up. He 
visited the well in April last, when representatives of both sides were 
present. Two of the party went down, and brought up samples of 
water skimmed from the surface. In one of the samples he found 
213 grains of tar per gallon of water, and in the other 111 grains. The 
result of his analysis of the samples confirmed, him in the opinion that 
the pollution arose from the manufacture of carburetted water gas. 
He did not think it possible to fix a time for the duration of the pollu- 
tion, because the fissures in the rock must be taken into account. It 
was quite impossible to say when (if ever) it would be all cleared off. 
There would always be an odour of gas, which was not easily removed, 
even by boiling. 

Cross-examined : Practically the only distinguishing feature between 
coal-gas tar and carburetted water-gas tar was the specific gravity. 
Apart from the tar it contained, the water in the Stable Well was not 
an ideal water for brewing. Ifthe pollution came from the churchyard, 
he should expect it to be much worse. 

Mr. J. W. Napier, the Engineer of the Alloa Corporation Gas- Works, 
said that for two years he was Chemist to Young’s Paraffin Light 
and Mineral Oil Company at Addiewell. He visited the brewery in 
August last. He then found that there was oil floating on the surface 
of water from the well, and heavier products at the bottom. He went 
about 50 feet down the well; and the smell was so pungent that he 
was glad to get back. On the same day he visited the Abbeyhill oil- 
gas works of the North British Railway Company. The process of 
manufacture there was Pintsch’s. There was no carburetted water 
gas made. As a result of his investigations, he had arrived at the 
conclusion that the tar found in the Stable Well did not come from 
the Abbeyhill Gas-Works, in so far as the specific gravity was lower 
than that of oil-gas tar. It did not come from the oil-gas tanks of the 
North British Railway Company, situated at the Calton Tunnel, in so 
far as the liquid condensed out of them would be of a light, spirity 
nature, and would differ in every respect from that found in the well. 
It certainly was not a natural oili—the substance found in the well was 
a product of distillation. At the time of the pollution, and for a con- 
siderable while before it, the New Street works was the only one in 
Scotland where the manufacture of carburetted water gas was Carried 
on, though it had since been started in another works. He had no 
hesitation in saying that the oil used in the New Street works was 
shale oil. If water-gas tar were to come into contact with coal-gas 
tar, the result would be that the coal-gas tar would be dissolved. He 
cane it would be ages before this pollution could be cured by chemical 

eans. 


Thursday, June I. 

Mr. Napier, cross-examined, said that the tests he made were for 
specific gravity and nitrogen ; he did not consider that coke was a very 
teliable test. “Nitrogen itself was absolutely of no value in attempting 
to differentiate between oil-gas tar and coal-gas tar. The specific 
gtavities of oil-gas tars varied to a considerable degree. In the passage 
of tars through earth, the lighter hydrocarbons would be left behind, 

ut to a very small extent. On the other hand, he would not be in- 
Clined to put much confidence in this, because in the samples from 














the well it was found that not only were there heavier hydrocarbons at 
the bottom, but light hydrocarbons were found floating on the top— 
showing that a fair amount of both got through into the well. He had 
never experimented with a filter to ascertain wliat proportion of the 
light oils would be retained. There was no opportunity of examining 
the underground workings in the gas-works. In May, the position 
where a holder had stood was pointed out to him. He formed the 
opinion that, the ground being so very much open, the tar might have 
got out there. He examined the foundations of the tar-separator 
tank; and they seemed to be quite tight. 

Robert Bathgate, jun., an employee in the brewery, said that in a con- 
versation he had outside the gas-works with John Henderson, an engi- 
neer in the works, the latter said to him it was easy enough seen where the 
tar had come from. Henderson attributed it tothe breaking of a drain 
at the time the tar-tanks were taken away. 

Cross-examined: Henderson said that some stuff was pumped out of 
the tanks, down a wooden shoot, into a tile drain. They broke the top 
of the drain, and they might have broken the bottom also. 

James Munro said that he was employed in the gas-works at the time 
they were being dismantled. There was an overflow-pipe from the 
tanks—an iron pipe of about 6 inches. He could not say what the 
pipe led into. During the dismantling, the steam-pumps were removed, 
and hand-pumps were used. With these they pumped into the over- 
flow-pipe. The stuff ran down a wooden shoot, into a hole which had 
been opened. In this way, the tank was emptied; and it was finally 
taken away. 

Cross-examined : He was now a cable-car driver. In the gas-works 
his duty was at the coke heap. He could not say whether the sub- 
stance which was pumped out went through a filtering substance. 
The stuff which was left in the tank was made into ‘‘ pie ’’—that was, 
it was mixed with breeze. Then it was put into waggons and taken 
away. 

amiuniial : The stuff which was pumped went down into the 
ground some way. He did not take any particular notice of it. He 
saw the stuff going down, and thought it was going into the same drain 
as the overflow-pipe formerly led into. 


THE DEFENCE. 


Mr. W.R. Herring, Chief Engineer to the Gas Commissioners, said 
he first heard complaint as to the well on July 27. Mr. Richard Muir 
and Mr. Bathgate came to his office, and showed samples of an oily 
nature, which had been taken from water in the well. There could 
be no doubt that the water was polluted. He was extremely anxious 
to make sure whether the pollution was from the gas-works, and he 
instituted searching inquiries into the subject. He had, however, not 
been able to satisfy himself that the pollution had come from the gas- 
works. It was his opinion that it had not. The making of coal gas 
was stopped at New Street in September, 1903, and in April, 1904, 
the manufacture of carburetted water gas ceased. In dismantling the 
works, they took every precaution—he might say unusual precautions 
—to avoid any possibility of this sort. It was, in the first place, bad 
management and bad practice to allow such fluids to spill. In the 
second place, so far as he could ascertain, there was no negligence or 
carelessness whatsoever displayed. It was quite wrong to say that 
they negligently allowed large quantities of tarry residues to escape. 
Of course, he was not there the whole time; but other witnesses who 
were there could speak as to this. The dismantling commenced on 
May 18. There was a tar-tank, which was of cast iron, jointed, and 
perfectly sound, and water-tight. Under it, there was a cement tank, 
lined with steel. These tanks had been in use during the whole period 
of eight years in which carburetted water gas had been made in the 
works ; and during that time they had never had complaint of pollution 
of brewery wells. The tanks were in every way properly constructed. 
In dismantling the tanks, the first necessity was to get rid of the 
liquids or fluids that werein them. The tar was pumped in the ordinary 
way, from the tar-tank into another small tank overhead, from which it 
was run into railway tank waggons for transport. The sides of the tar- 
tank were then washed and rubbed down with sawdust ; and this saw- 
dust was carefully covered up and put into a railway waggon among 
coke breeze, and sent away. The tar in the separator below was then 
pumped out, to from 10 to 12 inches of the bottom. It was put into the 
tar-tank in the ordinary way. The water which was floating on the top 
of it was sent to the water-tanks. What remained in the separator con- 
sisted of a tarry substance, half pitched, mostly dust that had blown 
in. The water had been taken off by the system of piping which 
had been in use eight years and which had been employed regu- 
larly and daily to pump water between the separator and the tanks 
and the works—a regular circulating system. The substance left 
after the water was pumped was about 800 gallons, which they had 
to dispose of otherwise than through their ordinary sources. Of this 
800 gallons, 400 gallons were watery. They pumped it, by a hand- 
pump, on to a filter-bed which had been improvised for the purpose, a 
few feet from the tar-separator. The overflow-pipe from the cement 
tank passed out from the tank at a level of about 4 feet below the yard 
surface. A hole was dug until the pipe was reached ; and a hole was 
cut in the top of the pipe. They brick-lined the sides of the hole they 
dug, more to keep up the surrounding medium—which was breeze itself 
—than anything else. The top of the cement tank was level with the 
yard surface. In order to empty the fluid, they adopted the expedient 
of filtering it. They dug ahole, which sloped at an angle of about 45°. 
The entire contents of the filter-bed was 51 cubic feet, including the 
‘* pie,” as it was termed—the breeze that was piled on to the surface, 
above the yard level, so as to prevent any spilling on either side of the 
bed. The depth of breeze under the point where they emptied it was 
8 feet. They put in 4 feet, so as to form the improvised filter. The 
breadth of this at the top was 3 feet, and at the bottom 18 inches. 
Outside of this improvised filter, the natural filling-in of the yard was 
breeze, extending down 8 feet. They had since excavated it. They 
had then a receptacle which might be called solid breeze. Relatively 
to what they had to dispose of, it was an enormous quantity of breeze, 
Of the 800 gallons, they had to get rid of 400 gallons in the liquid 
form. This was the only process—in the emptying of the separator— 
in which any liquid found its way on to the ground. What was left 
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was lifted by means of buckets. The yard immediately beside the 
separator was paved with setts; and a quantity of breeze was spread 
there. The substance was emptied on to the breeze, and the whole 
was mixed together and put on to railway waggons. It was sent tothe 
refuse tip. He was sure it left the yard the same night. It was of no 
use. If it had been tar, pure and simple, it would have been a com- 
mercial commodity. He was quite sure there was no possibility of the 
substance percolating anywhere. The quantity of stuff which was 
mixed with breeze would be about 64 cubic feet—equal to a cube of 
4 feet. There was no doubt that the method of filtering adopted was 
thorougly effectual. The breeze would completely take out any tar, 
of any possible amount, which might happen to bein the fluid. It 
would remove the tar and the oil. No doubt it would not take the 
taste out of the water, but it would remove the solid matter. 
Breeze formed one of the best filters for purifying that or any other 
effluent; it was the medium, in fact, that was used in filtering work. 
The water running through the breeze—that was, the water which did not 
get access to the original ee some of it passed the 
level of the pipe, would still have 4 feet of breeze to penetrate. All of 
it that got into the original overflow-pipe was disposed of in the ordi- 
nary way adopted for eight years ; it would go down the town drains. 
Below the breeze in the yard there was something like 20 feet of alluvial 
soil, and not until it had passed through 4 feet of breeze and through 
20 feet of soil could it reach any of the strata delineated on the plans 
produced. He was quite sure that water-gas tar could not be conveyed 
through such a thickness of purifying material. He tried an experiment 
to find out the depths to which a large quantity of the stuff would 
penetrate. They poured some into a vessel containing breeze 9 inches 
thick, and they passed twice the volume of tarry water through that 
medium, and found that, after leaving it two hours to strain, the tarry 
water had only penetrated the matter of 3 inches. The breeze was 
taken from the very same place as the filter. He was quite certain 
that if there were no pollution in July, it could not have arisen from 
such operations as were complained of. In order to test this matter, 
and to see whether any possible pollution, of the kind complained of, 
could have occurred, he had made special examinations by way of 
trial pits. This was done in order to ascertain if it were possible for 
polluting material to percolate through, and also to prove the lie of 
the strata. One of these pits was sunk to a depth of 47 feet before they 
reached the lower strata. The trial pit proved that the outcrop was 
farther to the west than was shown on the pursuers’ plans. He did 
not say it was deliberately wrong, but an error had been made. The 
suggestion that 183 feet down the well the line was directly connected 
with what was under the oil-tank in the gas-works was unfounded 
in fact. Theoutcrop was very much farther to the west. Two other 
trial pits were commenced, but they did not get them far enough 
down to be in time for the trial. They were able, however, to say 
that there was no stratified substance down to about 20 feet 
before the strata ended. There would be about 12 feet of sandy 
svil. The bottle No. 70 contained a sample of the material taken from 
below the improvised filter they made, and beneath the overflow-pipe. 
No 71 contained the same material, taken from the sides of the filter, 
at a depth of 4 feet; and No. 72, the liquid which came through the 
breeze in the experiment he made. . It was a slightly brown liquid ; 
there was no tarry matter init. If it went through foot after foot of 
breeze and alluvial soil, he expected it would come out perfectly clear 
water. The cement tank was still there, and it was quite water-tight. 
There never had been any flow whatever from it. It was not possible, 
in his opinion, practically to distinguish between carburetted water- 
gas tar and oil-gas tar. He was perfectly sure the carburetted water- 
gas tar, or a fluid containing that tar, would never get through such a 
large filter-bed as he had described this to be. If it were possible to 
assume that it could be sent down in enormous quantities, the specific 
gravity would be altered, because the soil, and even the rock, would 
absorb the lighter constituents, and leave the heavier ones behind. He 
had had experience in the manufacture of both carburetted water gas 
and oil gas. He had never gone into the subject analytically to the 
extent he had heard in this case; but certainly they could not, from a 
practical point of view, discover any difference in the resulting tars. 
In all their operations he had no interest whatever, in disposing of the 
liquid, other than to thoroughly deprive it of its polluting .quality 
before it went out. They had always been very careful in their opera- 
tions, and they never anticipated trouble in any way. 


Friday, June 2. 


In further examination this morning, Mr. Herring said that Messrs. 
Muir’s plan showed that they had a considerable space of ground at 
their brewery ; and it was his opinion that the pursuers ought to test 
whether a well could not besunkthere. Inan experiment made on the 
25th of May, in the presence of skilled witnesses, they took a box of one 
cubic foot capacity, and filled it with coke breeze. They brought from 
Granton an oily fluid, such as was complained of, and poured 6} gallons 
of it (exactly a cubic foot) into the cubic foot of breeze. It had only 
to pass through 1 foot in depth of breeze, instead of, as in the actual 
work, 8 feet of breeze and 12 feet of soil. The effluent was caught in 
a basin beneath the box. It contained no tar or oil whatever; but 
the smell might be a little gassy. If the fluid had to pass through 
the 8 feet of breeze and the soil, and to find its way to the brewery, he 
did not think it would ever have reached the well. 


Cross-EXAMINATION OF Mr. HERRING. 


In cross-examination, witness said the liquid which flowed in the 
overflow-pipe was from the separator. It would contain a very small 
percentage of tar. It ran into the works drainage system, which 
was very old, and thence into the town drains. A deluge of tar from 
the separator might reach the Stable Well; but, speaking generally, 
he should say it would reach the well at a higher level than that 
spoken to. He had not had to consider any equally probable source of 
pollution as the gas-works; he had not had access to his neighbours’ 
property. In 1899, there was trouble about hydrocarbons in the public 
drains ; and the suggestion was that it was caused by gas escaping 
from the mains. The Commissioners’ men made investigations, and 
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they invariably found that the smells came from othersources than the 
gas. The late Burgh Engineer told him he had had to have a cam. 
paign against the Caledonian Railway Company to get them to put in 
a tank at their oil-gas works in Torphichen Street. The Commissioners’ 
men often had to search for what was not there, and to break up streets 
unnecessarily. He could suggest no other probable source of polly. 
tion ; he was quite mystified about it. Oil gas was made by the Cale. 
donian Railway Company at Torphichen Street ; and, till recently, the 
North British Railway Company made oil gas in the Waverley Station 
goods yard, ashort distance to the west of the tar-separator in the New 
Street works. He should say that the Caledonian Railway Company’s 
works were a possible source of pollution. If the material went 200 feet, 
it might go 2000 feet. He did not know that the oil-gas works in the 
Waverley Station were stopped some ten years ago. It was possible to 
distinguish between oil-gas and coal-gastar. If the filtration had been 
carefully performed, nothing would have got into the strata. It was 
put to witness that if any such material did get down, it was prett 
clear that the filtration process must have been exceedingly negligently 
conducted. He admitted that, if Counsel wished him to assume it: 
but he denied the premises. 

By the Court: Coal gas had been made in the New Street works for 
82 years. Hedid not know what the works drains were made of, whether 
they were fire-clay pipes or built drains. 

Assume that it is true that tar came into the well 183 feet down, how 
do you account for the presence of such matters there ?—I am afraid ] 
cannot account for it. A double complication has arisen since we have 
proved the lie of the strata. It is coming in at a level considerably 
lower than it should do if it came from our works. 

You cannot see that it could come from your works, managed as 
they are ?>—That is my point. 


FURTHER EVIDENCE FOR THE DEFENCE. 


Duncan Alexander said he was general foreman in the New Street 
works, and he had been in the service of the Gas Company and the Gas 
Commissioners for 52 years. He was going about all the time during 
the operation of dismantling, and there could have been no escape of 
tar at any time. 

Cross-examined : The overflow-pipe was a cast-iron one at first, and 
then it was a fire-clay spigot-and-faucet pipe. When they made the 
filter-bed, a workman cut on the top side of the fire-clay pipe a hole 
into which they guided all the effluent that came through the filter. 
None of the liquid which soaked through the filter got away into the 
ground. It was not the case that the pipe was broken at the bottom 
side when they made the hole in it. He knew this because the pipe 
was lifted only a few days previously. 

By the Court: The 8 feet of breeze at the place where they made 
the improvised filter was accounted for by the fact that in the old days 
a gasholder of about 20 feet diameter stood there, and that when it was 
removed the cavity it stood in was filled up with breeze, which at that 
time was unsaleable. 

John Henderson, an engineer’s fitter, formerly employed in the New 
Street works, denied that he made any statement to Robert Bathgate, 
jun., such as he gave in evidence the previous day. He met Bathgate 
three times in the street, but they never went into the subject of the 
pollution of the well. 

Mr. R. R. Tatlock, Public Analyst and Gas Analyst of Glasgow, said 
he was consulted by defenders about this case in April last. It was 
not possible, without a prolonged investigation, to distinguish coal- 
gas tar from that produced in the manufacture of oil gas or carburetted 
water gas. He would leave out of account coal-gas tar, and would give 
the comparison between the other two. As to carburetted water-gas 
tar, he obtained a sample from Dundee; its specific gravity being 
1'029. From the Granton Gas-Works he also procured a sample, the 
specific gravity of which was 1'085. These were the results of his own 
experiments. Then he took Professor Lunge’s book, in which the specific 
gravity ofcarburetted water-gastar was given at1°51. The averagecame 
to not far from. As to oil-gas tar, a sample from the Glasgow Gas- 
Works had a specific gravity of ‘992; and one produced at the works 
of the Caledonian Railway Company in Edinburgh was 1 045. Pro- 
fessor Lunge gave the specific gravity of oil-gas tar as from ‘950 to. 
He considered that the specimens given by Mr. Gemmell did not show 
a distinction between oil-gas tar and carburetted water-gas tar. The 
tar found in the water in the Stable Well had a specific gravity of 
1'079. This was about the same as the specific gravities of the three 
specimens of oil-gas tar. What was found in the Stable Well might be 
either oil-gas tar or carburetted water-gas tar. Mr. Gemmell gave the 
specific gravity of the latter at 1016. It was impossible, from the 
specific gravity, to say to which of the tars the pollution was due. If 
tar were to enter the ground at a distance, and to percolate through, 
the result upon the specific gravity of coal-gas tar would, he expected, 
be to lower it. He never knew of a coal tar that was lighter than 
water; so that if this were coal tar it would go to the bottom. 
Coal tar, if filtered, would go very much in the direction of 
water-gas tar. The filtration of oil-gas tar would affect its specific 
gravity also. His opinion was that the polluting substance was 
either oil-gas tar or carburetted water-gas tar, but that no one, 
without getting a large bulk to experiment upon, could say which. The 
quantities dealt with here were only grains or drams. In the Stable 
Well, at 156 feet down, the tar was practically nothing. Heconsidered 
that the method adopted for dealing with the substance was the best, 
and perhaps the only, way of removing it. It was not within the 
bounds of possibility that polluting matter could go through the 
filtering material they had here. He could not conceive it possible 
that, even if the whole 800 gallons had been emptied on the ground at 
once, it would get to the Stable Well. If the resulting effluent should 
have got through to the well, a considerable quantity of it might have 
given a gassy taste to the water; but it could not produce the condi- 
tions which had been found to exist in the well. 

Cross-examined : He had only been once at the Stable Well. There 
was no doubt that the well was thorougly polluted and utterly spoiled 
for brewing purposes. It had asmell of tar such as was to be perceive 
in the neighbourhood of gas-works. He thought there was little doubt 
that the tar was an artificially produced substance. It would be very 
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remarkable if it were a natural one. He was not prepared to suggest 
a possible, or even a probable, source of pollution, other than the gas- 
works; but at the same time he had not made any investigation. 

By the Court: He had samples of water from the Stable Well, and 
the conclusion he came to was that it was a pollution by atarora 
mixture of tar, but he could not say which. He hardly thought the 
pollution was due to accumulations of tar from the gas-works during 
the 82 years they had been inexistence. It would not have come on so 
suddenly. He rather thought it must have been ‘due to some accident 
or some operation. He would not like to be positive, but he was pretty 
sure that the pollution could not have come from the operation of dis- 
mantling the tar-separator. 





Saturday, June 3. 


On the resumption of the hearing this morning, 


Mr. J. Falconer King, Public Analyst and Gas Examiner of Edinburgh, 
said he visited the Calton Brewery with Mr. Tatloch on the 11th of 
April, and they took samples of the water in the Stable Well. If the 
well had been polluted with coal-gas tar in July, 1904, the lapse of time 
would modify the character of the tar. The distinction between ordi- 
nary tar and oil and water-gas tar was very marked, particularly in the 
matter of nitrogen, of which there was about ten times the quantity 
in coal-gas tar that there was in the others. There were three tests to 
distinguish between oil-gas tar and carburetted water-gas tar; one being 
the light oils, which were less in the former than in the latter. Perco- 
lation through the soil would tend to take out the light oils, and to 
assimilate the tar to carburetted water-gas tar. Then there was the 
specific gravity test, as to which he thought it was impossible to distin- 
guish between the two tars. Carburetted water-gas tar, as a rule, was 
heavier than oil-gas tar, but they crossed each other, according to the 
character of the oil and the way in which it had been introduced. The 
attempted comparison cf specific gravities, therefore, was unavailing. 
Mr. Gemmell gave the specific gravity of the tar in the water taken 
from the Stable Well on the 11th of April as 1:079. This was heavier 
than water, and therefore the tar would fall to the bottom. In the 
sample produced, the tar or oil was floating on the surface. He bim- 
self took samples from the well; but they did not get enough oil in 
them with which to make experiments. He was satisfied that there 
must have been some mistake in the estimation of the specific gravity 
of the oil in the water taken from the well. In his opinion, the oily tar 
was lighter than water. The conclusion he came to was that the 
polluting material must be oil-gas tar. The method adopted in the 
New Street works to purify the material was the one which he would 
recommend, because coke had a wonderful effect upon tar, in 
separating it completely from water. He tried experiments with 
12 inches and also with g inches of breeze, and they both completely 
purified the material. He believed that a far less depth would have 
done. Heconsidered that 400 gallons would all have been absorbed 
within a very short distance of the filter. It was absolutely and 
physically impossible that the contents of the tar-tank could have 
reached the Stable Well. The pollution of the well to the extent 
described could not have been brought about by any overflow from the 
tank. Even if the whole of the 400 gallons had been poured down 
beside the well, he did not suppose the pollution would have lasted 
more than a day, whereas this pollution had been going on for months. 
The gassy odour would have disappeared long ago, if the pollution had 
been as asserted. If tar were still dropping through in beads, it was 
absolutely impossible that it could have come from the New Street 
works. He had made a calculation, which brought out that the in- 
flow of tar had been far more than the 400 gallons. He should say it 
was the product of artificial distillation, and not a natural product. In 
order to find out as nearly as possible the sources of the pollution, he 
would have to be permitted to make a thorough investigation of a very 
wide area, and to enter surrounding properties perhaps at some distance 
and at very considerable expense. This would be the only way to 
arrive at a conclusion on the subject; but he was satisfied that the 
pollution did not come from the New Street works. Looking to the 
analysis of the water, and to the fact that a substance containing 
nitrates was taken out of a drain near the surface, he had no doubt 
that matter from the graveyard got into the well. 

Cross-examined : Whatever it was that polluted the well, it must 
have come from the surface. He saw nothing that would have pre- 
vented the polluting material coming from the gas-works. He did 
not think any tar could have come from the epidemic hospital or from 
the graveyard. Nor could it have come from the Abbeyhill Oil-Gas 
Works. He would not say it might not have come from the storage 
tanks of the North British Railway at the Calton Tunnel. If, in point 
of fact, the Stable Well substances, when analyzed, showed that they 
were in each case heavier than water, this would point in the direction 
of their being carburetted water-gas tar ; but they crossed each other. 
Generally it was the fact that oil-gas tar was lighter than water. 


This concluded the evidence, and the case was adjourned for the 
hearing of Counsel. 


To 
— 


Damage to Water-Mains by Traction-Engines. 


At the Chichester County Court, recently, his Honour Judge Scully 
had before him two actions brought by the Corporation against two 
firms of contractors—Messrs. Penfold, of Arundel, and Mr. Foster, 
of Emsworth—to recover {1 11s. 2d. and £2 tos. respectively, for 
damage done to water-mains by traction-engines belonging to them. 
His Honour has since given his decision. He said both actions were 
brought on the ground that such things as traction-engines weighing 
upwards of 10 tons were dangerous on the highway, and that the 
Owners were liable for damage caused by them, even if there was no 
negligence in the construction or use of the engine. The Corporation 
Owned water-mains in South Pallant and St. Pancras, Chichester. 
The mains were laid about thirty years ago, not in the best manner 
according to modern ideas. They were 20 inches below the crown of 





the road, and were still fit to stand the pressure of ordinary traffic. 
His Honour found that all the mains in question were broken by 
the weight of the traction-engines passing over them, and that there 
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was no negligence or want of reasonable skill or care either in con- 
struction or use. He decided that the defendants were liable for the 
damage done; and he gave judgment for the plaintiffs. 


- — 
— 


Embezzlement by a Gas Clerk. 


At the Walsall Police Court, last Friday, Thomas Mackie, who had 
been a clerk at the Pleck Gas-Works of the Corporation, was charged 
with embezzling the sum of £68 5s. 11d., the property of his employers. 
It was explained by the Town Clerk (Mr. J. R. Cooper) that the accused 
was Originally a boy in the gas office, and had worked himself up into 
the position of machine clerk ; his duty being to receive sums of money 
in payment for the breeze, tar, and lime sold. In all these cases it was 
his duty to enter the items in a receipt-book and cash-book and then 
the books were examined each week by one of the senior clerks at the 
office, and the cash was accounted for. Due record was made of all 
the transactions which took place ; but it sometimes happened that the 
carters from the works of various manufacturers went to the gas-works 
early in the morning, before they could get the money to pay for the 
loads. The result was that sometimes several pounds were outstand- 
ing. Of course, it was the duty of theclerks concerned to have brought 
this matter under the notice of the Gas Committee, and then a stop 
would have been put tothe practice. What happened was this: When 
an investigation was made, it was found that the sums in the book 
amounted to {291 13s. 11d., and that the defendant had only paid in 
cash £193 ; leaving a deficiency of £98 13s.11d. There was, however, 
found to be £18 19s. 7d. and £13 19s. 11d. in outstanding accounts, 
which reduced the amount to £65 14s. 5d. Added to this was a 
deficiency in defendant's petty cash account of £2 11s. 6d.; making 
the amount charged against him £68 5s. 11d. The Town Clerk added 
that, unfortunately, the defendant had given way to betting, and several 
records were found when his affairs were investigated. The Borough 
Accountant (Mr. J. H. Sanders) having given evidence, Mr. H. H. 
Jackson, who defended the accused, pleaded guilty, and pointed out 
that Mackie had had an unblemished character, and that whatever 
punishment was inflicted would fall equally upon his wife and child 
and relatives. He had, as stated, commenced betting. At first things 
went well, then the reverse, and he found himself taking small sums 
from his employers ; and these sums had mounted up into a large one. 
Mr. Bayliss (the presiding Magistrate) said the Bench would treat the 
defendant leniently, because, though the charge was very serious, he 
had kept his books honestly and well. They would send him to prison 
for six weeks. 














A Larger Profit at Droitwich.—In his report to the Droitwich 
Lighting Committee on the past year’s working, Mr. S. G. Askew 
states that the balance of profit, after charging £158 to depreciation, 
amounts to £1170, from which has to be deducted {214 for interest, 
£154 for additions to plant, and £531 for repayment of principal. 
There is thus a net profit of £271, as against £31 for the previous 
twelve months. The quantity of gas sold was 13,763,000 feet, or 
practically the same as in the preceding year. The make of gas was 
10,443 feet per ton of coal carbonized, as compared with 10,268 feet. 
The receipts amounted to £3580, or an increase of £113, principally 
due to increased returns on residuals and fittings accounts; while the 
expenditure was £2623, or a reduction of £126. 

Suicides by Coal Gas.—In addition to the case of suicide by coal 
gas reported last week, two others have lately occurred. One was 
that of a telegraph clerk at Hove, who placed a gas-pipe in his mouth, 
covered his head, and turned on the tap. At the inquest, the widow 
attributed the suicide to a report of a similar occurrence having been 
published. At Shrewsbury, a few days ago, an inquest was held on 
William Henry Linell, who was found dead on the floor at his lodgings, 
with a handkerchief wrapped round his head, and lying close to the 
stove, from the supply-pipe to which the gas was escaping. It 
appeared that when he arrived in the city he looked haggard, as if 
suffering from overwork ; and the Coroner thought his mind had been 
weakened through thiscause. The Jury returned a verdict of ‘‘ Suicide 
while temporarily insane."’ 

Malta and Mediterranean Gas Company, Limited.—In the report 
which the Directors of this Company will present to the shareholders 
at the meeting on the 2oth inst., they state that in the year ended 
March 31 last there was a satisfactory increase in the gas-rental and in 
the revenue from fittings and meters. The balance of the general 
revenue account is £5336; and the Directors recommend the payment 
of the usual dividends on the first and second preference capital, and a 
dividend of 3 per cent. on the ordinary capital; making, with the 
interim dividend paid in December last, 5 per cent for the year, free 
of income-tax, and leaving a balance of £1246 to be carried forward. 
The Company have received from the Municipality of Trapani notice 
that they.intend to municipalize the gas-works there; and steps are 
being taken to protect the Company’s interests, The price of gas in 
this town was considerably reduced during the whole of the year ; and 
at Malta a reduction has been made from the rst of April last. 


Gas Companies and Ironmongers.—The current number of the 
‘‘Tronmonger ’’ contains the following paragraph: ‘' There seems a 
possibility that the example of the Hornsey Gas Company, in making 
friends with the ironmongers of its neighbourhood and enlisting their 
co-operation for the sale of gas-stoves and lighting appliances, instead 
of carrying on that business direct, may be followed at Croydon. At 
any rate, we understand that, at the invitation of the Croydon Gas 
Company, a meeting of the Croydon Ironmongers’ Association was 
held at the Company’s offices in Katherine Street, Croydon, on May 29, 
in order to discuss the question of co-operation. Mr. R. H. Smith, the 
General Secretary of the 1.F.A., was present, as well as several members 
of the local Ironmongers’ Association, including the President, and 
Mr. Hussey, of Hammond and Hussey, Limited. At the request of 
the Gas Company, the proceedings were treated as private; but we 
learn that a preliminary agreement was drawn up which will be placed 
before the Gas Company’s Board of Directors for discussion and 
confirmation.”’ 
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MISCELLANEOUS NEWS. 


THE GAS QUESTION IN NEW YORK. 





Objections to the Proposed New Legislation. 


Particulars recently received from New York reveal the existence of 
considerable dissatisfaction in certain quarters at the result of the in- 


quiry by the Stevens Committee, to which reference has been made in 
preceding issues of the ‘‘ JouRNAL.” In the issue for the 23rd ult., 
it was shown that the outcome of the inquiry was the drafting of a 
number of Bills to give effect to the recommendations of the Committee. 
One of these fixed the price to be charged for gas for public lighting at 
75 C. per 1000 cubic feet, and specified that the pressure should be not 
more than 24 inches at the works or less than 1 inch at any part of the 
system ofdistribution. This Bill was before the Mayor (Mr. M'Clellan) 
at the public hearing soon after it was passed by the Legislature, when 
representatives of both the Consolidated Gas Company of Manhattan 
and the Brooklyn Union Company attended to urge objections against 
it. Mr. W. N. Dykman, who appeared for the latter Company, began 
by declaring that the Bill did a grievous injustice to the 1200 stock- 
holders, inasmuch as it would compel the Company to do business at a 
loss. He said that during the last four years the cost of manufacturing 
gas in Brooklyn had been 75°14 c. per 1000 cubic feet, without depre- 
ciation charges; and that a 75 c. rate would mean confiscation. The 
Mayor asked if Mr. Dykman meant that the profits from private con- 
sumers at $1 would be wiped out by selling tothe city at75c. He re- 
plied that he meant thata 75 c. rate to all would work the injury he had 
described. ‘‘ The demand of the Legislature is impossible of com- 
pliance,” Mr. Dykman said. ‘‘ All the Companies can do is to regu- 
late the initial pressure. If the law compels us to maintain a pressure 
of only 24 inches at the initial main, it will mean that when the con- 
sumption is heavy along the main at the end of the service-pipes there 
will be no gas, no light, and probably asphyxiation. If we reduce our 
initial pressure to the limit fixed by the Bill, there will not be a gas- 
light burning in Brooklyn outside of the comparatively small area of 
the storage tanks where the initial pressure is maintained.’’ Mr.C.F. 
Mathewson, speaking for the Consolidated Company, declared that the 
haste with which the Stevens Committee and the Legislature had acted 
deprived them of any right to serious consideration. He took up the 
question of pressure, and said tbat unless the Legislature would repeal 
the laws of gravitation, the Gas Companies would be unable to comply 
with the condition demanded. 

Mr. Mathewson has filed with the Mayor an opinion on the subject 
of the pressure of gas submitted by Dr. A. C. Humphreys, the Prin- 
cipal of the Stevens Institute of Technology. He was asked to say 
what he thought of the provision in regard to pressure contained in the 
Bill. The following is an extract from his reply: “If I understand 
correctly what is proposed, the Gas Companies will be heavily 
penalized if they permit at any time in any part of their distributing 
or service mains a pressure less than 1 inch or more than 24 inches of 
water. This means that the extreme range of pressure must not exceed 
1% inches of water. The most fruitful cause of complaints from gas 
consumers is insufficiency of pressure, though, as a rule, the consumers 
are unaware of the fundamental cause of the impaired service rendered 
tothem. A large majority of the complaints of poor gas are really due 
to the lack of pressure frequently caused by partial local stoppages. 
The natural tendency of the economical gas engineer is to keep the 
pressure in his mains down to the lowest practical point, so as to keep the 
gas leakage down to a minimum on this account. For good service, 
the gas engineer must then be sure that there is a sufficient initial 
pressure at his several points of distribution to enable the mains to 
carry to the consumers farthest from these points a pressure sufficient 
to give a maximum efficiency with each and all of the many kinds of 
burners employed by the consuming public. In conclusion, let me say 
that this question of pressure can be safely left to the Gas Companies, 
for their interests necessarily lead them to carry out such a pressure as 
is required for completely efficient service.’’ 

The Mayor had signed the Bill at the time the latest particulars were 
received ; and probably by now his signature has been put to the 
remaining four requiring it. Ina memorandum upon the Bill, he said : 
‘* One of the duties of these public service corporations is to furnish to 
the public illuminating gas of good quality and at a just price. Fran- 
chises sought by the companies for their private advantage are granted 
conditionally on the observance of this duty to the public. If com- 
petition entered into this business, it might be easier to determine what 
is a fair price for gas. The Companies with which we are now dealing 
are consolidated, or under one control, so that competition has been 
eliminated and monopoly exists. Therefore legislative action fixing a 
rate is a necessary protection against overcharge. The justness of the 
rate established in this Bill is, therefore, the main consideration ; and 
the report of the Legislative Committee furnishes valuable testimony 
on which to base a conclusion. The Committee found that a fair and 
reasonable price for gas was at the rate of 75c. per 1000 cubic feet, as set 
forth in this Bill. On this evidence, it is my plain duty to assert the 
right of the city as against the contention of the Gas Companies.’’ 

It is expected that the passing of the Bill will enable a saving of more 
than $500,000 a year to be effected. The Engineer of Surface Con- 
struction of the Department of Water Supply, Gas, and Electricity 

Mr. C. F. Lacombe) has compiled figures which show the reduction 
in detail. In Manhattan and the Bronx, where there are 2854 arc 
lamps of 2000-candle power each, for which the city is being charged 
$146 each, there will be a saving at the rate of $191,630 a year when 
the new law is in operation—i.¢., after the 30th inst. On 206 double 
lamps, each of goo-candle power, for which $182 is now charged, there 
will be a saving of $10,815 by a reduction to $130 per light. By the 
fowering of the rate charged on 24 single 1200-candle power lamps 
$65 each, there will be a still further saving of $92°80 each ; and 
in the lighting of the public buildings, both by gasand electricity, bya 
reduction in the gas-rate from goc. to 75c., and of the electric rate from 





2c, to 10C., it is estimated that there will be a saving of about $45, 009 
on a present cost of $400,000; making a total saving in Manhattan ang 
the Bronx of $249,153'80. In Brooklyn, where there are 4115 arc 
lamps of 1200-candle power each, for which an annual rate of $124:19 
is now charged, there will be a saving of $140,321°50 by a reduction to 
a rate of $90, and on 66 lamps, for which a rate of $116°80 is now 
charged, there will be a saving of $1276°80. With gas at 75c. instead 
of goc. per 1000 cubic feet, on a meter basis, there will be a saving in 
Brooklyn of about $45,900 on 4809 incandescent gas-lamps now averaging 
a cost of about $30 a year, and on 5858 open-flame lamps at an average 
cost of about $15°75 apiece. On the lighting of public buildings in 
Brooklyn, now costing $180,000, there will be a saving of $18,000, 
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GAS AFFAIRS IN PHILADELPHIA. 





The Municipal Deal Vetoed by the Mayor. 


In the ‘‘JouRNAL’’ last week (p. 596), we gave our readers an 
account, as far as we were able to do so from the particulars then to 


hand of the proceedings in regard to the proposal of the Philadelphia 
Councils to renew for a long term the lease of the gas-works to the 
United Gas Improvement Company, subject to the payment by the 
Company of the sum of $25,000,000. The proposal was sanctioned in 
both Councils by large majorities, although, in response to invitations, 
tenders containing better terms than those offered by the Company 
were submitted. But the Mayor (Mr. John Weaver, a naturalized 
Englishman), who had manifested strong objections to the proposed 
‘* deal,’’ decided, in view of the public feeling aroused on the subject, 
to exercise his right to veto the ordinance. His attitude caused great 
surprise, as his opposition was looked upon simply as a concession to 
popular sentiment. It was found, however, that he was very much in 
earnest. This was made apparent by his dismissal of the Directors of 
Public Safety and Public Works, two officials who, it is stated, had 
been particularly active in getting the arrangement with the Company 
passed. Thereupon application was made to the Court for an injunc- 
tion to restrain the Mayor from removing these men; and, as men- 
tioned last week, he secured the services of Mr. Elihu Root, the former 
Secretary for War, todefend him. Though the injunction was granted, 
the Mayor nevertheless succeeded in the end. Backed by public 
opinion, he appealed personally to the members of the Councils who 
had voted for the ordinance to reconsider the matter; and, as they 
found themselves regarded with anything but friendly feelings by their 
fellow citizens—indeed, they were simply boycotted—they followed the 
example of Mr. Sykes, recorded last week, and one by one recanted. 
The legal proceedings resulted in a victory for the Mayor; and onthe 
27th ult. it was announced that the Gas Company’s offer had been 
withdrawn. 

Reterring to this matter, the New York Correspondent of ‘‘ The 
Times,’’ who characterizes the result as ‘‘ a victory for honest govern- 
ment,’’ telegraphing the day after the trial, said: ‘‘ Philadelphia 
has won one of the greatest fights against corruption in the history of 
American municipalities. What makes the victory more significant is 
the fact that for years Philadelphia has been a byeword throughout the 
country as a city absolutely in the grasp of a handful of politicians 
known variously as the ‘ machine,’ the ‘ring,’ and the ‘gang,’ and as 
caring nothing for its degradation. Tammany in its most brazen days 
never dared to do in New York what the Republican ‘ machine’ has 
been doing for years in Philadelphia. Even in the elections fraud was 
openly practised, and votes were cast for the machine in the names of 
men who had been dead for years, and of others who had left the city. 
Just why the city should have risen in revolt at this time, it is difficult 
to say. The Philadelphia Gas-Works are leased to the United Gas 
Improvement Company, and the Company offered the City $25,000,000 
(£5,000,000) for an extension of their lease for 53 years. Of course, it 
was a barefaced attempt to rob the city of a franchise worth at least 
$100,000,000 (£20,000,000) ; and there was no doubt whatever in the 
minds of Philadelphians that enormous bribes were being offered to 
members of the City Councils to obtain the passing of the concession. 
But Philadelphia has been robbed over and over again, and not even 
protested. To the amazement of the machine leaders, of the members 
of the Councils, and of the whole country, Pailadelphia awakened 
and declared that this latest job should not be put through. “ia 
Yesterday the victory was won; and it was announced that the Gas 
Company’s offer to the City was withdrawn. The Mayor will follow 
up his success by clearing out the machine officials from the various 
city departments, beginning with the Superintendent of Police.”’ 


Fatality Through the Collapse of a Gasholder. 


While Philadelphia was in a state of excitement over the matters 
above referred to, the Gas Company sustained a great loss by the 


destruction of one of the gasholders at their works at Point Breeze, 
which unhappily resulted in the sacrifice of two lives, and more or less 
serious injury to about forty people. According to the account in the 
‘*New York Times,’’ operations were going on much as usual on 
Friday, the 12th ult., when the holder suddenly collapsed, and great 
volumes of gas were liberated. This becoming ignited, a violent explo- 
sion occurred which shook buildings situated half-a-mile from the 
scene. At the time of the accident, two of the Company’s men, named 
Whalen and Ogilbie, were at work on a roof close by; and it is sup- 
posed that the gas was fired by the small furnace they were using. 
There were more than fifty men a short distance from the holder, and 
nearly all of them were either burned or scorched before they could 
escape from the fire zone. It is reported that one man was carried 
150 yards by the force of the explosion, and five others were carried 
300 feet. Whalen and Ogilbie were so severely burned that they died 
in a few minutes. All the injured were promptly conveyed to the 
hospitals. In addition to the holder, damage was done to five of the 





| buildings on the works. 
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CONTINENTAL UNION GAS COMPANY. 


Directors in a Dilemma through a Purchase of Stock. 
The shareholders of the Continental Union Gas Company have been 
‘nvited to attend a special meeting to-day to assist the Directors in 


getting out of a difficulty. The nature of the trouble is explained 
ina circular which has been issued by the Secretary (Mr. W. Martin) ; 
and the remedy suggested is the adoption of an entirely fresh set of 
Articles of Association. The original Articles contained clauses authori- 
zing the Directors to utilize the funds of the Company in the purchase 
of shares in the concern ; and in pursuance thereof the Board acquired 
many years ago, under the advice of Counsel, £60,000 of the ordinary 
stock of the Company, which now stands in the names of the Chairman 
and Deputy-Chairman. Subsequent decisions of the House of Lords 
show that such a purchase could not be authorized by the Articles ; and 
the Directors are advised that it is their duty to set the matter right by 
disposing of the stock. It is their intention, therefore, should the new 
articles be adopted, to offer the stock for sale to the stockholders of the 
Company. As the Articles stand, however, they are not authorized to 
dispose of it. While revising the Articles, opportunity has been taken 
to insert a clause providing for the issue of accounts to the members. 


_ 


GAS COMPANIES AND ELECTRIC POWER SUPPLY. 


Protection of Pipes and Mains. 

The Shropshire and Worcestershire Electric Power Bill was before 
the House of Commons Committee on Unopposed Bills on Thursday. 
It was originally opposed by seventeen petitioners, three of whom were 
gas companies within the area of supply of the promoters. But agree- 
ments had been come to with them, and clauses were inserted for the 
protection of their pipes and mains. The Parliamentary Agent for the 
Bill stated that it had taken two months to dispose of the opposition. 
The preamble having been formally proved, the Bill was ordered to be 
reported for third reading. 








-_ — 
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GAS CONSUMPTION IN NORWAY. 


Large Increase. 
We learn from an esteemed correspondent that in Norway there was 
a great increase in the number of gas consumers last year. In Chris- 


tiania, the number of meters in use in 1903 was 5697, whereas last year 
it was 9446; being an increase of 3749, or 65 per cent. Of these, 2400 
were penny-in-slot-meters. The production of gas augmented to the 
extent of 10 per cent. This excellent result, we are informed, is due to 
the efforts of the Manager (Herr Pihl) in making gas popular by distri- 
buting 14,000 brochures giving practical advice in regard to using gas; 
and besides this the charge for the hire of meters has been abolished. 
The result has been that last year 4000 new pipes were laid to kitchens. 
The price of gas is about 3s. per 1000 cubic feet. In Stavanger, the 
production of gas last year was increased ro per cent., and new meters 
to the extent of 55 per cent. were fixed. In Bergen, the figures were 
g and 28 per cent. respectively. The owners of the gas-works are to 
be heartily congratulated on this good record. 
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PUBLIC LIGHTING IN WESTMINSTER. 


Competition of Gas and Electricity. 


It may be remembered that, at the meeting of the Westminster City 
Council on the 6th of April, the question of the public lighting of certain 


streets in the parish of St. James was under consideration, in connec- 
tion with a tender which had been received from the St. James’s and 
Pall Mall Electric Lighting Company at £17 per lamp per annum for 
66 lamps for five years, and another from the Gaslight and Coke Com- 
pany at £10 per lamp for the installation (payment to be spread over 
five years, free of interest) and £15 per annum for maintenance and 
lighting. As was recorded in the BP soy ag "’ at the time (ante. p. 117), 
the Works Committee recommended the acceptance of the former 
tender; but, at the suggestion of several members of the Council, who 
advocated the use of gas as the illuminant, the Chairman of the Com- 
mittee (Mr. Spencer Smith) agreed to take the report back for further 
consideration. The matter came up again at the meeting of the Coun- 
cil last Thursday, when the Committee presented a report in which 
they stated that, for their guidance, they had instructed the City Engi- 
neer (Mr. J. W. Bradley, M.Inst.C.E.) to report to them on the follow- 
ing points: (1) The whole cost at present of electric lighting in the 
city. (2) The cost of lighting ofequal volume by gas. (3) Advantages 
of lighting by gas and by electricity from the City Engineer’s point of 
view. (4) Relative penetrability of gas lighting and electric lighting 
in case of fog. (5) Whether in ‘‘ big shop” thoroughfares, like Regent 
Street, Piccadilly, &c., gas lighting would be as advantageous as elec- 
tric lighting, and whether the use of electric light in certain streets 
would benefit trade. (6) The cost of lighting such streets by gas and 
by electricity. (7) The practicability of a system for lighting ‘‘ big 
shop ’’ thoroughfares with electricity and the remaining streets with 
gas. (8) Regard to be had to existing contracts for lighting. 

Mr. Bradley complied with the instructions ; and his report was sub- 
mitted at the meeting of the Council on Thursday. His answers to 
the eight questions may be summarized as follows: (1) The cost of 
electric lighting in the city last year was £27,024. (2) The cost 
of lighting by gas of equal volume would be from £23,000 to £25,000. 
(3) Asto the comparative advantages of lighting by gas and electricity, 
he remarked that, under former conditions, when gas was used with 
flat-flame burners for lighting shop thoroughfares, electricity was con- 
sidered to have certain advantages, owing to the fact that the light of gas 
was very yellow, and that consequently it was difficult to ascertain the 
colour of materials and goods by it. Owing, however, to the introduc- 
tion of incandescent mantles, the light as now given by gas was, from 
a colour point of view, ‘‘ practically the same as that of an ordinary 
electric arc, there being very little difference.’’ (4) As to the relative 
penetrability of gas and electric light in case of fog, Mr. Bradley said : 
‘¢ There is no doubt that the yellow light of the flat-flame burner has a 
better penetrative effect in times of fog than the whitish-blue of the 
electric arc ; but as between the ordinary electric arc and incandescent 
gas, there is very little difference in their fog-penetrative qualities. It 
is now possible to obtain carbons which give a yellow light; and by 
using these, electricarc lamps would have a much better penetrative effect 
in times of fog than the ordinary incandescent gas-lamp.’’ (5) In answer 
to this question, Mr. Bradley remarked that, as would be gathered 
from his replies to the third and fourth questions, there was very little 
difference between incandescent gas and electric lighting. One point 
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4,193 975 | 55 Dec. 15 | 3 Coke) 3 p.c. Con. Deb. | 90—92 = 149,900 10 en 3] § Do. 5 p.c. Deb. Red.| 10z—104 | .. | 4 16 2 
258,740 | Stk. | Mch. 15 | 5 Hastings & St. L. 34 p.c.| 100—103 | -- | 417 I 0,000 | Stk. eb. 24 | 7 Wands-\; Asp.c. . .| 163—168/| .. | 412 3 
70,000 10} Apl. 28 | 11 Hongkong & China, Ltd.| 17—18 | +$/6 2 2 255,036 | ,, = worth | B34p.c. . .| 135—140/.- |4 9 3 
3,800,000 | Stk. | May 12 | 10 Imperial Continental 212—215 | -. | 413 0 ,000 ” ” 536 and C34p.c. . «| I14—116|.. | 413 6 
473,600 | Stk. | Feb. 10 | 34% | Do. 33 p.c. Deb. Red. 311 5 57,564 | 5, | Dec. 30] 3 Putney ) 3 p.c. Deb. Stk.) 82-87 | .. |3 9 0 
175,242 | Stk. | Mch. 15 | 6 Lea Bridge Ord. 5 p.c. .| 120—125 | -- | 416 0 745,872 ” Mch. 15/| 5 West Ham 5 p.c. Ord, .| 102—104 | .. | 416 2 
561,000 | Stk. | Feb. 24 | 10 Liverpool United A. .| 223-225; +1| 4 811 185,000 | ,, - 5 Do. 5p.c. Pref. . .| 123—126 319 4 
718,100 | 4, am 7 Do. do. B. .| 165—167 | +1[4 3 10 193,300 ae Dec. 30! 4 Do, 4 p.c. Deb. Stk.!| 105—110 312 9 
Prices marked * are “ Ex div.” 
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in favour of the latter, however, was that it could be turned on and off 
very quickly as compared with gas. 


equal volumes of light might, on the basis of recent competitive quo- 
tations, be taken roughly as about 8:9. While, however, there was 
competition between the Electric Light Companies, the Gas Company 
had the monopoly of gas supply. (7) As to the practicability of a 
system for lighting ‘* big shop ” thoroughfares with electricity and the 
remaining streets with gas, Mr. Bradley said there would be no diffi- 
culty in doing this. (8) In answering this question, Mr. Bradley gave 
the following particulars in regard to the existing lighting contracts : 
Westminster Electric Supply Corporation, for lighting St. George’s 
district, terminating Aug. 26, 1930; Charing Cross, City, and West- 
End Electricity Supply Corporation, for lighting St. Martin’s district, 
terminating Sept. 17, 1920, but determinable at the end of seven or 
fourteen years from 1899. The St. James’s and Pall Mall Electric 
Lighting Company’s contract for lighting St. James’s district has 
expired. The Gaslight and Coke Company, for the lamps in the 
Strand and St. James’s areas, St. Martin, and St. Margaret and St. 
John areas, terminating Dec. 31, 1999. Gaslight and Coke Company, 
for lamps in Aldwych and Kingsway for a period of five years, Scott- 
Snell Self-Intensifying Gaslight Company, for lamps in Whitehall, 
terminable at three months’ notice. 

Alderman Emden moved that the report of the Committee be again 
referred back, in order that the Town Clerk and Treasurer might 
prepare a return showing the comparative cost of gas and electric light. 
He said he was sorry he could not agree with the figures of the City 
Engineer, which, in his opinion, were not to be depended upon. 
According to Mr. Bradley, there would only be a saving of {2000 or 
£4000 a year effected by adopting gas; but he (Alderman Emden) 
believed that the saving would amount to £8000 per annum at the least. 
One matter should not be lost sight of, and that was that the Gas Com- 
pany had stated that their lamps would give 1000-candle power, and that 
they were willing that there should be, without an increase in price, a 
minimum of goo candle power instead of the 7o00-candle power, fixed 
under the contract. The Electric Light Company had been asked if 
they would agree to a minimum of goo candles being fixed ; but to this 
they had not replied. The Chairman of the Committee, while express- 
ing the fullest confidence in the report as an honest and impartial 
production, stated that he had certainly been under the impression that 
the use of gas for street lighting over the whole of Westminster would 
have meant a saving of at least from {6000 to {8000 per annum. In 
the result, Alderman Emden’s motion was carried without a division. 


- 
— 





The Directors of the European Gas Company, Limited, have 
decided to recommend the payment of the usual final dividend of 12s. 
per share on the fully-paid shares, and gs. per share on those on which 
£7 tos. has been paid ; also a bonus of 1 per cent. onall shares accord- 
ing to the amount paid thereon. 
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GAS AFFAIRS AT BOLTON. 


The accounts of the Bolton Corporation gas undertaking for the year 
ending March 31 state that the revenue from the sale of 911,263 og, 


cubic feet of gas for public and private lighting (less discounts) was 
£118,553, that residuals produced £39,998, and that the total receipts 
were £160,078, against £173,499 the preceding year. The expenditure 
on the manufacture of gas was £71,883; on distribution, £8756: on 
management, £2092; and other expenses made up a total of £92,007 
compared with £98,705 before. The balance carried to the profit and 
loss account is £68,071, against £74,794. After providing for annuities 
interest on loans, and the sinking fund, and appropriating a sum of 
£22,068 in aid of the rates, the remainder, amounting to £18,685, has 
been placed to the reserve fund account. The total net capital expen. 
diture on the undertaking amounted on the 31st of March to £646,316. 
or at the rate of £€64 18s. 8d. per million cubic feet of gas made 
£708. 5d. per ton of coal carbonized, and 14s. 2d. per 1000 cubic feet 
of gas sold. Since the works were transferred to the Corporation ip 
1873, a total gross profit of {1,527,377 has been made, £383,352 has 
been paid in annuities, £131,870 for interest, £163,129 for dividend, 
£63,455 to the sinking fund, £331,492 carried to the reserve fund for 
renewals, &c., and £454,076 applied in aid of the local rates. 

The report furnishes the following comparative statistics relating to 
working in the past and the preceding year :— 


Year 1905. Year 1904, 
Tons of coal and cannel car- 
bonized eo; way ae ee 92,026 98,398 
Average cost per ton delivered 
on the works and trimmed. 10s. 24d. 10s. 74d. 
Percentage of cannel used . ae I'51 
Gas made, cubic feet . . . . 972,448,000 1,018, 423,000 
Gas made, cubic feet per ton 
carbonized ert oka §% 10,567 10,350 
Gas accounted for, per ton car- 
bonized ba teers tee Sem 8 10,003 9,896 
Gas unaccounted for, per cent. . 5°33 4°38 
Maximum quantity of gas sup- 
plied in 24 hours, cubic feet 6,691,000 5,813,000 
Minimum quantity supplied. 700,000 858,000 


The sale of gas for the year was 54 per cent. less than that of the 
previous year, due mainly to slackness of trade and the increasing use 
of incandescent burners; and this, coupled with a shrinkage in the 
value of residuals, makes the total income £13,421 less. Against 
this, however, there was a lessened expenditure of £5282 for coal and 
cannel ; and adding other smaller economies, there results the hand- 
some balance of £68,071 to be carried to the credit of profit and loss 
account, which is only £6723 less than the previous year’s record 
figures. The incandescent system for public lighting has continued to 
give satisfaction, and was considerably extended during the twelve 
months under review. 
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WEST BROMWICH GAS UNDERTAKING. 


Annual Report. 


The report of the West Bromwich gas undertaking for the year 
ending March 31, issued by the Secretary (Mr. Thomas Hudson), 


states that the total sales of gas, including public lighting, were below 
the previous year by an amount equal to 4°41 per cent. ; all classes of 
consumers (with the exception of those for motive power and other 
manufacturing purposes) showing a decrease, owing, no doubt, to the 
depressed state of trade in the borough. The total consumption of gas 
was 317,407,710 Cubic feet, against 328,032,182 cubic feet in the pre- 
vious year—a decrease of 10,624,472 cubic feet; and the quantity of 
gas lost through leakage and condensation was 12,289,290 cubic feet, 
representing 3°68 per cent. of the make, or slightly less than in the 
previous year. The number of consumers supplied through ordinary 
meters was 4941, and through prepayment meters 5558; and the total 
number of consumers of all kinds at the end of the financial year was 
10,809, or an increaseof124 Theaggregate income from residual pro- 
ducts was £919 below the previous year, due chiefly to the decreased 
carbonization of coal and the lower price of tar. Coke and ammonia- 
cal liquor realized slightly better prices. The total income from all 
sources was £56,579, as against £59,273—a decrease of £2694. The 
total expenditure on the trading account was £43,009, as against 
£45.029, or a decrease of £2020. The tota) manufacturing charges 
(including maintenance and renewal of works and plant) amounted 
to £31,181, or a decrease of £1611, due to the reduced pro- 
duction of gas and to the lower price of coal. On the other 
hand, wages were in excess of last year, in consequence of 
the advance made to the retort-house men about twelve months 
ago. The quantity of coal carbonized. was 27,286 tons, yielding 
304,952,000 cubic feet of gas, or an average of 11,176 cubic feet per 
ton—a record yield for West Bromwich. The quantity of coal used in 
the manufacture of water gas was 493 tons, yielding 24,144,000 cubic 
feet, or an average of 59,116 cubic feet per ton. The total quantity of 
gas made was 334,096,000 cubic feet, or a decrease of 11,624,000 cubic 
feet. The cost of distribution and the maintenance and renewals of 
mains, services, and meters was £679 less. The gross profit on the 
trading account was £13,569, against £14,244, or a decrease of £675. 
This represented 8°56 per cent. on the outstanding capital debt. The 
balance to the credit of the profit and loss account at the commence- 
ment of the year was £16,777, from which £1340 was transferred to 
the general district fund in relief of the rates for that year, £2300 also 
being transferred to the same fund towards the cost of the new offices 
atthe Town Hall. The extensions suspense account was in like manner 
credited with £2307 in reduction of the debit balance on that account, 
leaving a balance on the profit and loss account of £10,829. The 
account was charged this year with £8678 in respect of interest on. 
loans and corporation stock, and the annual instalment towards the 





redemption and extinction of the debt, leaving a surplus of £4891, as 
compared with {£5647 for the previous year. The sum of £3000 was 
absorbed by the purchase of mines and other privileges from the 
Mill Farm Colliery Company, near the gas-works, and £1150 in the 
fay ment of legal ard other costs, leaving a disposable balance for the 
year of £740. The amount of the debit balance on the extensions sus- 
pense account was now reduced to £15,677. The financial results of 
the working, though not so good as last year, could not be considered 
as other than satisfactory when regard was had to the reduced output 
of gas owing to the somewhat depressed state of trade and the more 
general adoption of incandescent burners. The manufacturing results 
bore most favourable comparison with previous years; and had it not 
been for the reduced demands by consumers (which unfortunately did 
not proportionately affect the expenditure), the net profits would have 
exceeded those of the previous year. The cost of maintenance and 
repairs during the last two years had been unusually heavy; but the 
works and plant were now in a thorough state of efficiency, and it was 
confidently expected that the current year’s expenditure under these 
heads would drop to normal proportions. 


_ 
——— 


MIDDLETON CORPORATION GAS SUPPLY. 





In his report on the working of the Middleton Corporation gas 
undertaking for the year to March 31, the Engineer (Mr. E. E. J. 


Anderson) states that the outlay on capital account again shows a de- 
cided decrease—this indicating that revenue is now being charged with 
its proper share. The gross revenue of the twelve months was £22,082, 
leaving a gross profit, after an increase of £45 on finance charges and 
£230 increased rates and taxes, of £7075. This is an increase over the 
previous year of £1397, and, after deducting capital charges and plac- 
ing £600 to depreciation account, leaves a net profit of £789. Thegas 
made was 123 million cubic feet, as compared with 117 million feet 
in 1903-4; while the total quantity sold was about 1rog million cubic 
feet, as against about 1034 million feet. The unaccounted-for gas was 
reduced from 9‘15 per cent. to 80g percent. There was again a large 
increase in the number of prepayment consumers—namely, 684— 
making in two years no less than 1341 new consumers of this class ; 
while the number of ordinary meters only shows for the same period 
a decrease of 88. The increased quantity of gas used through pre- 
payment meters in the two years was 94 million cubic feet, The 
receipts for residuals amounted to £4371, as compared with £5044 
the preceding year; while the manufacture of gas cost £11,173, as 
against £11,422. The working statement accompanying the report 
shows that the quantity of gas produced per ton of coal carbonized was 
10,304 Cubic feet, of which 9469 cubic feet were sold ; the residuals per 
ton being: Coke, 10°25 cwt.; tar, 13°13 gallons; and liquor, 26°18 
gallons. The capital employed is at therate of £8 11s. per ton of coal, 
and 18s. 1d. per 1000 cubic feet of gas sold. 
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NEATH CORPORATION GAS UNDERTAKING. 


A Satisfactory Year’s Working. 


At the Meeting of the Neath Town Council last Thursday, the Gas 
Manager (Mr. R. A. Browning) presented his report on the working of 


the undertaking in the past financial year. Inthe course of it, he stated 
that the total of the revenue account was £5324; being an increase of 
£258 compared with the preceding twelve months, though for two 
quarters last year the price of gas was 3s. 2d. per 1000 cubic feet, as 
against 3s. now, which would represent upwards of {200. There had 
been an increase of £300 in the expenditure, and out of this amount 
rates and taxes were £120 more. There was a satisfactory advance of 
over {620 in the gas and meter rentals, though there had been a reduc- 
tion in the price of gas. The total receipts were £577 more than before. 
The profit and loss account showed that, after paying interest on loans 
and bank charges, {200 had been carried to the depreciation fund 
account. The repayment account received £3163 for the reduction of 
principal; and, subject to approval, £800 had been carried to the sus- 
pense account, leaving a balance of £5586 to be carried to the next 
account Mr. Browning stated that the carbonizing results had been 
very satisfactory, the make per ton being 10,304 cubic feet, and the 
illuminating power being, on an average, 16 candles, no cannel or any 
other enricher being used. The Chairman of the Gas Committee (Mr. 
Hopkin Jones), in moving the adoption of the report, said he believed 
it was one of the most satisfactory which had been presented. It was 
very gratifying to find that the Committee were able to recommend the 
transfer of £1000 in reduction of rates, and to have the further satis- 
faction of stating that two of the loans on the gas undertaking had been 
practically extinguished. As a result of the year’s working, the Com- 
mittee were enabled to hand over twice the amount given last year— 
£1000—in reduction of the rates. Mr. Hopkin Morgan said he had 
great pleasure in seconding the motion, and with the Chairman to express 
his satisfaction at the report. He congratulated the Council, the Com- 
mittee, their Chairman, and the Manager, on the result of the year's 
working of the gas undertaking. Mr. Edmund Law supported the 
motion, and said he thought the report would be as satisfactory to the 
ratepayers as it had been to the Council. The motion was carried 
unanimously. 


_- — 
ie 


THE PAST YEAR’S WORKING AT LANCASTER. 


a 





From the report of Mr. C. Armitage, the Engineer and Manager of 
the Lancaster Corporation Gas-Works for the year to March 25 last, 


it appears that the total receipts, including bank interest, less commis- 
sion, were £27,308, and that the expenditure was £18,616—leaving a 
gross profit of £8692, which has been carried to the net revenue account 
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and disposed as follows: Interest on stock and mortgages, £3825: re. 
demption fund, £1615; income-tax, £493; borough fund, £2500; and 
reserve fund, £257. The last-named fund amounts to £9237. During 
the year, {1615 was added to the redemption fund ; making it, with 
interest accrued, £25,268. The receipts for gas were £14,012, a de. 
crease of £1437, which was due to a reduction in price. There were 
2423 prepayment meters fixed up to date, and the receipts for the past 
year amounted to £4267—being an increase of £266. For public and 
private lamps the net receipts were £120; 15,201,262 cubic feet of gas 
being supplied to the public lamps free of charge, or equal to £1520, 
The apportionment of the average price received per 1000 cubic feet of 
gas sold (2s. 0°68d.) is as follows: Net cost of gas, Is. 0°44d.; new 
mains, services, meters, and prepayment stoves, 1°35d.; interest on 
stock and mortgages, less interest from Banking Company, 5:024, - 
redemption fund, 2°17d.; to borough fund, 3°35d.; to reserve fund. 
0°35d. The average cost of coal was 11s. 11°89d. per ton, against 
12s, 6'55d. in the preceding year. Coke contributed in return 5s. 4-484, 
and products from tar and ammoniacal liquor 3s. 10°32d. ; making a 
return for residual products of gs. 2°9d. per ton of coal carbonized, or 
77 per cent. of the cost of the coal. Products had not maintained their 
prices since Mr. Armitage’s last report. The total quantity of gas sold 
and used at the works in the past twelve months was 180,683,377 cubic 
feet—an increase of 4,448,488 cubic feet (2°52 per cent.). 

In moving the adoption of the Gas Committee’s minutes by the Town 
Council, Alderman Bowness remarked that the price of gas had been 
reduced 3d. per 1000 cubic feet during the year, making it 2s, By 
taking advantage of up-to-date appliances, they were maintaining the 
works in an efficient state, and cheapening the cost of production, 
The satisfactory results achieved were due, he believed, to the enter- 
prising policy of the Committee, and also to the efficient management 
of the Gas Engineer, to whom they gave full credit for his skilful 
carrying on of the works. The minutes were adopted. 


_ — 
— 


LINCOLN CORPORATION 





WATER SUPPLY. 


Proposed New Boring.—Progress of the Bore at Boultham. 


It may be remembered that at the time of the prevalence of typhoid 
fever at Lincoln, Messrs. G. H. Hill and Sons were called in to advise 


on the subject of the future water supply of the city. At a recent 
meeting of the City Council, sitting as the Urban Sanitary Authority, 
the report of these gentlemen was before the members. In the course 
thereof they stated that several districts had been suggested to them as 
suitable sources from which an entirely new supply of water could be 
derived, and that they had visited them in company with Mr. Whitaker. 
They agreed,with him that there was a better prospect of obtaining the 
quantity of water required from a well sunk into the limestone south of 
the River Witham, than from a similar well in the same strata to the 
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north of it. 


limestone at that place. The depth of the well was estimated at about 
200 feet; and after careful consideration of the evidence afforded by 
borings in the vicinity, it was thought there was good ground for 
believing that at least 14 million gallons of water—possibly more— 
could be obtained per day. Mr. Whitaker concurred in this opinion. 
The process of softening would be carried out at the new purifying- 
station. The pipe to Lincoln from the well would be about 13 
miles in length, and, if a quantity of 2 million gallons a day was 
contemplated, 18 inches in diameter. The Engineers’ estimate 
of the capital cost of the works necessary for delivering this quantity 
of water from Dorrington was {90,000, exclusive of legal and en- 
gineering expenses; and they reckoned that the working expenses for 
softening and pumping, exclusive of interest and capital, would be 
between £8000 and {9000 a year. They considered that the expendi- 
ture of capital and the working expenses together did not compare 
unfavourably with the cost of providing water by gravitation; and 
they concluded by recommending that, after the necessary land had 
been secured, tenders should be obtained for sinking and lining a well, 
driving headings, and testing the yield. The report came before the 
Council in the minutes of the Water Committee, and was adopted. 

With regard to the progress of the boring at Boultham, we learn that 
up to the present a depth of about 927 feet has been reached, and the 
bore is passing through the red marl—a stratum which varies greatly 
in degrees of hardness. The bore is being lined where the soft marl 
occurs, as the object is not to sink tubes at present, as they would 
reduce the size of the hole. Once through the marl, it is expected the 
work will proceed with rapidity night and day; and Christmas is 
estimated as the date of its completion. It is expected tbat the water- 
bearing sandstone will be reached at a depth of from 1400 to 1500 feet ; 
but, of course, the boring will have to be continued through the sand- 
stone, probably to a total depth of nearly 2000 feet, to collect all the 
available water, and reach the impervious stratum below. 





-_ — 
—— 





Batley Gas Supply.—At the meeting of the Batley Town Council, 
last Thursday, Mr. Whitaker stated that during the past financial 
year the Gas Department had made a profit of £3461, against 
£3850 in the preceding year—a difference of £389. The lowering of 
the price of gas meant a difference of £1500 in the receipts, while {600 
had been taken out of revenue for retorts. These and other items made 
a total of £3222; and if this sum were added to the profit, the year 
would have constituted a record, both in regard to profit and revenue. 

. They had carbonized 19,080 tons of coal, and made 191 million cubic 
feet of gas—an increase of 84 millions. 
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As the result of the extended investigations of Mr. 
Whitaker in the neighbourhood of Sleaford, Messrs. Hill and Sons NOTES FROM SCOTLAND. 
came to the conclusion that the best site fora well would probably be 
the one he recommended—viz., near Dorrington siding—and that there From Our Own Correspondent. 
was a reasonable prospect of obtaining sufficient water from the Saturday. 


















































The chief event of the week has been the proof before Lord Ardwall 
in the Court of Session in the action by Messrs. James Muir and Son, 
Limited, against the Edinburgh and Leith Gas Commissioners, with 
reference to the alleged pollution of a brewery well, a report of which 
appears under ‘‘ Legal Intelligence.” Having elected to confine their 
case to the one incident of the dismantling of the carburetted water-gas 
tar-tanks, it is questionable whether the pursuers could have got a 
stronger trio of witnesses than they had in Professor Vivian B. Lewes, 
Mr. J. W. Napier, and Mr. George H. Gemmell. Then, on the other 
side, the Gas Commissioners were equally fortunate in securing the 
services of such gentlemen as Mr. R. R. Tatloch and Mr. J. Falconer 
King. What effect the conflicting testimony of the scientists may have 
upon the mind of the Judge one cannot tell; but I feel at liberty to 
give here, although I have not put it into the report, on account of its 
being somewhat of an aside, an observation which Lord Ardwall made 
at the termination of the evidence to-day. As an indication, I pre- 
sume, of how he desires Counsel to address themselves to the evidence, 
he said it appeared to him that the tar-separator was practically a cess- 
pool for the works; that it was all right so long as the works were 
going ; but that during the four or five months which intervened be- 
tween the stoppage of the manufacture of carburetted water gas and 
the dismantling of the plant, rain water collected in it till it overflowed. 
That, he said, was a possible conjecture ; but it was not in the case. 
His personal impression, he might say frankly, was that the pursuers’ 
case, as stated on the record, had completely broken down, on the only 
case of negligence they had put forward, and was utterly at an end. 
After this expression of opinion, it would seem to be useless for the pur- 
suers to go further, and there may be developments in the direction of 
withdrawing the case and bringing a fresh action, on a broader basis ; 
but, in the meantime, in view of questions of law which may be in- 
volved, the case has been continued for the hearing of Counsel upon 
the evidence. 

The opening of the large new gas-works at Renfrew on Thursday was 
an important step for the burgh; and its inception was one of great 
wisdom to boot. For long the burgh, like others, felt the overshadow- 
ing influence of the city of Glasgow; but events have of late been so 
shaping themselves, particularly in the matter of rapid transit, that the 
surrounding burghs are waking up to find themselves, not depen- 
dents upon, but colleagues of, their great neighbour. These new gas- 
works are part of the scheme of what may be described as building 
themselves in. In anticipation of still further advances, the Corpora- 
tion have taken time by the forelock, and have erected new gas-works, 
which are fit for all prospective requirements, and are capable of easy 
and cheap extension. The new works are a most handsome suite, up 
to date in all requirements, and reflect great credit, not only on the 
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Gas Cookers are usually manufactured for one purpose—to sell. 
Carron Cookers are made with a higher object in view. 
are the result of a sincere endeavour to produce an article that 
will give entire satisfaction to the buyer and the seller. Not a 
stone has been left unturned to perfect the 1905 patterns, and 
they are, without exception, the finest Cookers on the market 
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Corporation, but upon Mr. T. Lighbody, the Engineer, who has so 
ably designed them. 

Gas affairs in Broughty Ferry, it is a pleasure to know, are likely to 
turn out much better than has been anticipated. Thanks to the most 
excellent management of the Manager—Mr. G. Keillor—it is reported 
that the year has closed with a surplus of at least £1380; the figures 
being subject to audit. This was the statement which was submitted 
to a special meeting of the Town Council on Wednesday. The 
meeting was called to hear the report of a deputation, consisting of 
Provost Gray, the Gas Convener, the Town Clerk, and the Gas 
Manager, who went to London and had an interview with the officials 
of the Scotch Office upon the subject of the gas finances. They were 
able to report the surplus upon the gas account, and also that they had 
been able to reduce the deficit upon the electric lighting account by 
£370. They had been informed that there was so much satisfaction at 
the progress which had been made in the reduction of the deficit upon 
the gas and electricity accounts, and that the same rate of progress was 
likely to be maintained, that there would be no necessity for them to 
impose a guarantee rate, or to raise the price of gas. If the present 
rate of progress is maintained, the deficit will be wiped out in four 

ears. 
: It is reported that the quantity of gas made in the Dundee Corporation 
Gas-Works during the past year amounted to 683,058,200 cubic feet, of 
which 55,238,200 feet was carburetted water gas. The quantity of gas 
in the year preceding was 697,900,000 cubic feet, so that there has 
been a decrease of 14,841,800 feet. 

The Abernethy Gas Company have paid a dividend at the rate of 
rod. per {1 share, and have reduced the price of gas during the months 
of May, June, July, and August by 2s, 6d. per 1000 cubic feet. The 
ordinary rate is 8s. 4d. 

The Elgin Town Council are the latest to venture upon the doubtful 
path of combining the supply of electricity for lighting with the destruc- 
tion of refuse. A section of the Council are desirous of introducing 
electric lighting; but, being conscious that any scheme which they 
might propose could not stand upon its own feet, they have brought in 
the destructor as the saviour of their scheme. In furtherance of their 
proposal, they instructed the Borough Surveyor to prepare a report 
upon the working of destructors. The report was submitted on Mon- 
day ; and thereupon Bailie Wilson proposed that they adopt the report 
and its recommendations, the chief of which was that they should pro- 
ceed to introduce electric lighting. Then, as if with the feeling that 
the position held by the Corporation gas supply made it the only foe- 
man worthy of consideration, he went on to point out that in the Gas 
Department they were face to face with the question of providing a new 
gasholder. This would cost about £4000. He did not think it would 
be right of them to add {4000 to their gas account, because, if the 
electric light were introduced, it would put them in a much worse posi- 
tion than they were in now. Treasurer Gordon remarked that, as to 
the comparative cost of gas and electricity, according to the figures 
which he had, it worked out at about 16s. 6d. for electricity to 4s. 2d. 





| 
| 
| 
| 


Sa, 


for gas, taking 1000 cubic feet of gas as equal to 32 units of electricity 
The Council adjourned without coming to any resolution. 2 

The Pitlochry Gas Company intimate that they are about to reduce the 
price of gas for cooking, heating, and manufacturing purposes from 
7s. 6d. to 5s. per 1000 cubic feet. 

Mr. Cuthbert, the Convener of the Gas Committee of the Perth Cor. 
poration, intimated to the Committee on Tuesday that the finances of 
the department were in a very favourable position ; and he asked for 
suggestions as to what means should be adopted for popularizing the 
use of gas. A surplus was anticipated which would enable them to 
reduce the price and to effect any improvements which might be 
necessary on the works. 

The Gas and Electric Lighting Committee of the Aberdeen Town 
Council have purchased 66,500 tons of coal for the next year, at the 
price of 15s. 74d. per ton, which is 73d. per ton less than was paid last 
year, 


ae. _-— 
— 


CURRENT SALES OF GAS PRODUCTS. 


Week ending June 3. 


Things continue to be rather quiet in the London Market ; but there 
is very satisfactory evidence of active inquiry on the Continent. Con. 
sidering the time of year, the demand for pitch is very good, and there 
should be no need whatever for lower prices. For 60° crude carbolic 
acid, 1s. 93d. net still seems to be the highest price paid, although makers 
refuse to sell under 1s. tod. Other products remain unchanged. 
Sulphate of ammonia continues steady in face of the rather meagre 
demand, as stocks are very low ; £12 15s., on Beckton terms, being bid 
and refused for prompt delivery. 








Sulphate of Ammonia. LIVERPOOL, June 3. 


With the covering of May contracts the market assumed a quieter 
tone; but current production is in limited compass, and prices have 
been about maintained. While there is an entire absence of demand 
for the Continent, requirements for other points continue to be ona 
satisfactory scale. The closing quotations are {12 11s. 3d. per ton 
f.o.b. Hull, and £12 16s. 3d. to £12 17s. 6d. per ton f.o.b. Liverpool 
and Leith. There is good inquiry for near months, but makers’ 
prices are still for the most part out of reach of buyers. While makers 
are quoting £12 15s. per ton, buyers’ views are not above {£12 Ios. to 
£12 12s. 6d. per ton, according to position. 


Nitrate of Soda. 


This article is steady on spot at 11s. 14d. to ris. 3d. per cwt., 
according to quality; but in the forward position the value is about ts, 
per cwt. less, and there is not much doing. 











TELE: 


MAXIM PATENT GARBURETTOR 


FOR ENRICHING GAS IN BULK. 
PREVENTS NAPHTHALENE DEPOSITS. 


QVER 120 MAXIM PATENT CARBURETTORS HAVE NOW BEEN FIXED. 


Among the Companies and Towns supplied are The Gaslight and Coke Company, Manchester, 
Exeter, Birmingham, Leeds, Rochdale, Bristol, Sheffield, Oldham, Dundee, Perth, Dunfermline, and 
many other Works, both large and small, where they have been working in some instances for 


the past Ten Years. 


MORE GAS & SALEABLE COKE PER TON of COAL CARBONIZED is PRODUCED; SAYING CAPITAL, LABOUR, FUEL, WEAR & TEAR, &¢. 
THE ENRICHMENT IS INSTANTANEOUS AND PERMANENT. 
The Carburettor is inexpensive, easily fixed, and entirely supersedes the use of Cannel. 





Dealers in Benzol, Carburine, and all other Naphthas and 


Oils suitable for the Enrichment or Production of Gas. 





For Prices and full Particulars, apply to 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, E.C. 






















June 6, 1905-] JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 739 





-——— 


—_—_ 


Tar Products. Lonpon, June 3. 


Business has been quiet during the past week, although there has 
been a fairly good inquiry all round. As regards go per cent. benzol, 
London makers are not offering anything at the moment, and are 
asking 9d. for July shipment. In the Provinces, however, business 
has again been done at 84d. delivered to consumers’ works; while 84d. 
js reported to have been accepted at out-ports for export. There is 
certainly a better inquiry for 50-90 per cent. for delivery over the last 
six months of the year; and it is reported that makers in the North of 
England have declined 83d. over this period. Toluol is still in good 
demand; but as makers are well sold for prompt delivery, there is 
nothing offering just now, and it is difficult to fix the actual value. 
Solvent naphtha is still in fairly good demand; but prices do not 
improve. As, however, the production will fall off considerably during 
the next few months if the demand for home consumption continues, a 
better tone may prevail in the market. Anthracene remains in pre- 
cisely the same position. There is no business to report, and con- 
sumers do not seem to take any interest in same. In creosote, there 
has certainly been a better business doing in Yorkshire, where makers 
report sales at 17°16d. for prompt; while 14d. is believed to have 
been paid for a special quality. In Liverpool and Manchester, there 
is still a considerable quantity offering for prompt delivery ; but as a 
rule this is very salty oil. The London makersare fairly well sold, and 
are not particularly anxious to reduce their quotations. The smaller 
makers would undoubtedly sell at about 14d. ; but thelarger producers 
will not accept this price, believing in a better demand lateron. There 
is very little business doing in carbolic acid. Consumers will certainly 
not pay anything over ts. 9d. for 60’s at present; while makers are not 
at all inclined to accept this price, and believe they will do better by 
waiting. They therefore do not care to offer for forward delivery. 
Business in crystals continues good. There is a very strong inquiry 
for 39-40 per cent. from the Continent, although business does not 
actually appear to have resulted at the moment. Pitch is very quiet 
indeed. For prompt delivery there are sellers at 30s. f.o.b. London ; 
while on the east coast business has been done at 29s. for June-July 
shipment. Distillers in Manchester and Liverpool are offering for 
prompt delivery at low prices; but just at present it is very difficult to 
arrange business in this quarter. The fuel makers in South Wales 
report having purchased small quantities at very low prices for forward 
delivery ; but it isextremely difficult to get particulars of same. From 
Belgium sales are reported at considerably under the prices quoted by 
the leading dealers here. 

The average values during the week were: Tar, 17s. 6d. to 21s. 6d. 
Pitch, London, 30s.; east coast, 28s. 6d. to 29s.; west coast, 27s. to 
27s. 6d. Benzol, 90 per cent., 8?d. to 9d.; 50-90 per cent., 8d. to 84d. 
Toluol, 83d. Crude naphtha, 3d. to 3}d.; solvent naphtha, 83d. to 
84d.; heavy naphtha, 1od. to 1ofd. Creosote, London, 14d. to 13d; 
North, 1fd. to 18d. Heavy oils, 2d. to 2§d. Carbolic acid, 60 per 
cent., 1s. 93d. to 1s. 94d. Refined naphthalene, £4 to £3; salts, 
12s. 6d. to 14s. Anthracene, ‘' A’ quality, 14d. to 13d.; ‘‘B”’ 
quality, unsaleable. 


Sulphate of Ammonia. 


There has been a very steady business doing during the week, and 
thedemand for prompt continues good. Beckton still quote {12 17s. 6d., 
but probably would accept £12 16s. 3d. for a small quantity for June, 
although they appear fairly well sold for this month. Business at 
Hull is very quiet, probably owing to the difficulty in arranging 
shipments in a satisfactory manner to the ports where just now sulphate 
is most required, The nominal price is {12 1os. for prompt; but even 
at this there does not seem to be any business doing. In Liverpool, the 
demand is very strong. There are buyers at {12 15s. to {12 16s. 3d. ; 
but sellers are reported to be asking {12 17s. 6d. for early shipment. 
There is very little offering at Leith. Makers asarule quote {12 17s. 6d., 
although it is reported that some small second-hand parcels have been 
sold at £12 16s. 3d. for early shipment. 


_ — 


COAL TRADE REPORTS. 


Lancashire Coal Trade. 


The sudden descent of summer upon these northern regions has 
had a sensible effect upon the coal market. House coal is not wanted, 
and sales are few and unimportant. For furnace coal, the inquiry con- 
tinues on moderate but satisfactory lines. Engine fuel remains in 
sellers’ favour. New contracts are being concluded at an advance of 
6d. and 8d. per ton upon the prices of contracts just ended, some of 
which were entered into six months, and others twelve months ago. 
The Gas Committee of the Manchester Corporation have just concluded 
contracts for 350,000 tons of coal at the same prices as those which 
governed last year’s contracts; the total sums amounting to £187,000. 
The demand for cannel is lessening with the advance of the warmer 
months of the year. Coke for blast furnaces keeps in good demand at 
prices which have an advancing tendency. The average quotations are 
as follow: House coal, best 13s. to 14s., seconds 12s. to 13s., common gs. 
to 10s., forge coal 8s. to gs., best steam qualities 8s. to 8s. 6d., slack 
78. to 7s. 6d., medium 6s. to 6s. 6d., common 5s. to 5s. 9d.—at the pits’ 
mouth, Coal for shipping varies from about 8s. to 9s. 6d. per ton. 


Northern Coal Trade. 


There is a slightly fuller demand for coal, such as is customary 
before the great holidays, as stocks are replenished in anticipation. In 
steam coals, best Northumbrians are from gs. 14d. to gs. 3d. per ton 
0.b., second-class steams are from 8s. 3d. to 8s. 6d. per ton, and 
Steam smalls are firm at from 5s. to 5s. 94. per ton f.o.b. The steam 
Coal collieries are steadily working, but without any pressure in the 

emand. In the gas coal trade, the deliveries on home contracts are 
Met low ; but the exports of gas coals are steady, and the collieries 
. +! Ship are fairly well kept at work. Prices vary from 7s. gd. to 
8. 6d. per ton f.0.b., according to quality. There is not much settled 
as to the additional contracts; but one or two small lots have been dis- 
posed of at prices similar to those of the past year, The best qualities 
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of gas coals are still rather scarce. 


fluctuation in the inland centres of production. 
Scotch Coal Trade. 


The market is quiet, and it is with difficulty that prices are main- 
tained. The demand for shipping is good, though it is said to be 
restricted to the best qualities, and that the poorer sorts are not in 
request. This is true of ell particularly. There are large outputs of 
The general complaint is that 
The prices quoted are: 
Main 7s. 3d. to 7s. 6d. per ton f.o.b. Glasgow, ell 8s. to 9s., and splint 
8s. 3d. to 8s. 6d. The shipments for the week amounted to 245,984 
tons—a decrease of 6644 tons upon the previous week, but an increase 
of 2690 tons upon the corresponding week of last year. 
to date, the total shipments have been 4,652,821 tons—an increase of 


splint, and it is being pressed for sale. 
there is a want of buoyancy in the market. 


329,586 tons upon the same period of 1904. 


-_ — 


Coke is steady ; and as the output 
of gas coke is now limited the price is rather steadier, with a variation 
from about 12s. to 13s. per ton f.o.b. in the Tyne, but with some 


For the year 





—_ 


TRADE NOTE. 


George Glover and Co.’s Large Dry Gas-Meters. 

Our advertisement columns show from time to time that Messrs. 
George Glover and Co., Limited, are still to the fore with the large 
dry gas-meters, and we now learn that they have in hand at present, at 
their Chelsea works, two 3009-light meters of this class for use with gas- 
engines. The capacity of each is 18,000 cubic feet per hour, and when 
completed they will be the largest dry gas-meters in the world. These 
huge instruments act as one of the signs of the times in regard to the 
increasing use of gas for power, as it will be readily understood that 
the engines must be very large which necessitate the use of meters 
equal to recording the passage through them of 36,ooo cubic feet of gas 


per hour. 


- — 





—— 


The Portrush Gas Company have decided to adopt Waddell’s re- 
generators, and have placed an order for alterations in their retort- 
house with Messrs. Robert Dempster and Sons, Limited, of Elland. 




















The Directors of the Continental Union Gas Company, Limited 
have resolved to pay on the 4th prox. an interim dividend on the ordj. 
nary stock of 3 per cent., free of tax, for the half year (being at the rate 
of 6 per cent. per annum), together with the half-yearly dividend of 
34 per cent. on the preference stock, the latter being less income-tax 


The Dawley Gas Company, Limited, has been registered with a 
capital of £3780, in £12 shares. 
Companies Acts 1862 to 1900, of the Dawley Gas Company, 
registered under Act 7 & 8 Vict., Cap. 110, and re-registered under the 
Joint-Stock Companies Act, 1856, as an unlimited Company. At the 
date of conversion all the shares had been taken up and paid for in full, 


The Chemical Engineering Company and Wilton’s Patent Furnace 
Company have received from the Bournemouth Gas and Water Com. 
pany an order for a complete sulphate of ammonia plant for their new 
Poole Gas-Works. They have also received an ‘order for a complete 
sulphate plant from Messrs. Willey and Co., Limited, for the new 
Tavistock Gas-Works, 


By invitation of the Directors, the Mayor of Exeter (Mr. E.C 
Perry), the Sheriff and other citizens, inspected last Tuesday the new 
meter-works of Messrs. Willey and Co., which have been transferred 
from St. James’s Street to St. Thomas, in order to obtain more room. 
for dealing with the increased business. 
through the workshops by Mr. F. T. Depree (the Chairman of Direc. 
tors), and his colleagues, Mr. Simpson and Mr. Westlake, and Mr. 
Glanfield (the Secretary). 
works, adjoining the meter-shops. 
entertained at luncheon. 
120 feet wide, having an area of 27,600 square feet, has accommoda- 
tion for 500 workmen. 
ing, and packing shops, general stores, boiler-house, engine-rooms, 
foundry, offices, mess-rooms, and 
buildings are of a very substantial kind, having glazed roofs; while all 
the lights face north. The floors are of wood blocks ; and the whole of 
the shops are fitted up in the most up-to-date manner. 
the visit, something like 250 men were at work. During the past six 
years, more than 200,000 slot meters have been sent from the Exeter 
works ; and the output is now 600 a week. 


It is a reincorporation, under the 
originally 


The visitors were conducted 


They also went over the general engineering 
Subsequently the party were 

The new shop, which is 230 feet long and 
There are extensive testing, painting, finish- 


an official testing-station. The 


At the time of 








WANTED, FOR SALE, CONTRACT, &. ADVERTISEMENTS IN THIS WEEK’S “ JOURNAL.” 


Situations Vacant. 


ASSISTANT MANAGER. NO. 4404. 

CoLttector. Bexhill Water and Gas Company. 

FOREMAN FITTER. Waterford Gas Company. 

Hi1GH-PRESSURE LIGHTING FOREMAN. NO. 4403. 

MAIN AND SERVICE LayeR. Aylesbury Gas-Works. 

MANAGER, GAS, WATER, OR ELECTRICITY WORKS IN 
Inp1a. Mansfield and:Sons, Liverpool. 


Situations Wanted. 


GENERAL ASSISTANT TO ENGINEER OR CONTRACTOR'S 
AGENT, &c. No. 4405. 
SECRETARY OR ACCOUNTANT. NO. 4402. 


Plant, &c., for Sale. 


CONDENSER. Redditch Gas Company, 


Company Meeting. 


MALTA AND MEDITERRANEAN GAS COMPANY. 
Office, June 20. Twelve o'clock. 


Stocks and Shares. 


COMMERCIAL Gas CoMPANY. June 20. 
DerBy GASLIGHT COMPANY. June I4. 
Grays GAs CoMPANY. June 20. 
GREAT YARMOUTH WATER COMPANY. 
KinGSTON Gas COMPANY. June I5. 
MAIDENHEAD Gas CoMPANy. June 27. 
SOUTHEND WATER COMPANY. June 20. 
WALKER AND WALLSEND Gas COMPANY. 
Wok1inG GAs Company. June 27. 


London 


June 20. 


June 9. 


TENDERS FOR 


Benzol. 


WitmsLow, &c., GAs Company, Tenders by June <6, 


Coal and Cannel. 


BLACKPOOL GAS DEPARTMENT. Tenders by June 24. 
DEVONPORT GAS DEPARTMENT. Tenders by June 17. 
DROITWICH GAS DEPARTMENT. Tenders by hs 15. 
HEXHAM GAS ComPANy. Tenders by June 13. 
HARLOW AND SAWBRIDGEWORTH GAS COMPANY. 
Tenders by June 24. 
HoLsBEAcH GAs Company. Tenders by June 15. 
Keswick Gas Company. Tenders by June 17. 
LANCASTER GAS DEPARTMENT. Tenders by June 16. 


LEAMINGTON Priors Gas COMPANY. ‘Tenders by 
une 2I. 

LONGFORD (IRELAND) GAS CoMPANy. Tenders by 
June I5. 


Lymm GAs DEPARTMENT. Tenders by June 21. 
Newsury GAS DEPARTMENT. Tenders by June 13. 
Newport (Mon.) Gas Company. Tenders by June 20. 
NOTTINGHAM WATER DEPARTMENT. ‘Tenders by 
June 24. 
PaIGNTON GAS Company. Tenders by June ro. 
PETERBOROUGH GAs Company. Tenders by June 19. 
RHONDDA GAS DEPARTMENT. Tenders by June 15. 
Rrpon GAs DEPARTMENT. Tenders by June 14. 
ROTHERHAM GAS DEPARTMENT. Tenders by June 19. 
SHREWSBURY GASLIGHT CoMPANY. Tenders by June 17. 
STOKE-ON-TRENT GAS DEPARTMENT. Tenders by 
June 14. 
TauNTON GaAs COMPANY. 
TENTERDEN GAS COMPANY, 


Cookers. 
WILMSLOow, &c., GAs Company. Tenders by June 26. 


— Stores, Lead Piping, Oils and Paints, 
C. 
NOTTINGHAM WATER DEPARTMENT, 


une 24. 
Wane, &c., Gas Company. Tenders by June 26. 


Inclined Retort Installation. 


EDINBURGH AND LEITH GaAs COMMISSIONERS, 
ders by June 26. 


Tenders by June 16, 


Tenders by 


Ten- 


Lime. 


KEIGHLEY GAS DEPARTMENT. Tenders by June 19. 


Meters. 


WILMsLow, &c. Gas Company. Tenders by June 26. 


Oxide of Iron. 


KEIGHLEY GAS DEPARTMENT. Tenders by June 19. 


Pipes and Connections, &c. 


NOTTINGHAM WATER DEPARTMENT. 
June 24. 
RHONDDA GAS DEPARTMENT. 


Sulphuric Acid. 


KEIGHLEY GAS DEPARTMENT. Tenders by June 19. 
PETERBOROUGH GAs Company. Tenders by June 19. 


Tenders by 
Tenders by July 15. 


Tank for Tar and Liquor. 


RHONDDA GAS AND WATER DEPARTMENT, Tenders by 
June 15. 


Tar and Liquor. 


BRIERLEY Hitt GAs Company. Tenders by June 17. 
GUILDFORD GAs Company. - Tenders by June 14. 
KESWICK Gas Company. Tenders by Juue 17. 

LymMM Gas DEPARTMENT. Tenders by June 21. 
NEWCASTLE-UNDER-LYME. Tenders by June 19. 
WILMsLow, &c., GaAs Company. Tenders by June 26, 


Valves, Hydrants, Taps, &c. 


NOTTINGHAM WATER DEPARTMENT. 
June 24. 


Washer Scrubber. 


STOURBRIDGE GAS DEPARTMENT. Tenders by June 20. 


Tenders by 











OXIDE OF IRON. 


() NEMLL'S OXIDE 


For GAS PURIFICATION. 


LARGEST SALE OF ANY OXIDE. 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 





GAS PURIFICATION & CHEMICAL CO., LD. 


JOHN WM. O’NEILL, 
Managing Director, 
PALMERSTON Hovuse, Lonpon, E.C. 





WINKELMANN’S 
‘€ "TOLCANIC” FIRE CEMENT. 
Resists 4500° Fahr. Best for GAS-WORKS. 
ANDREW STEPHENSON, 182, Palmerston House, Old 
Broad Street, London, E.C, “ Volcanism, London.” 





& J. BRADDOCK (Branch of Meters 


J. Limited), Globe Meter Works, OtpHam, and 
54 & 47, Westminster Bridge Road, Lonpon, S.E. 

WET AND DRY GAS-METERS, PREPAYMENT 
METERS, STATION METERS, AND GOVERNORS. 
REPAIRS RECEIVE PROMPT ATTENTION. 
Telephones: 254 Oldham, and 2412 HOP, London. 
Telegrams :— 

‘* BRADDOCK, OLDHAM,” and ** METRIQUE, LonpDon.”’ 





DUTCH OXIDE OF IRON. 





SPENT OXIDE PURCHASED IN ANY DISTRICT. 





HE First Dutch Bogore Co., Ltd., 
HOLLAND, 


General Manager (for England and Wales)— 
CHARLES E. FRY, LEAMINGTON, 
General Manager (for Scotland)— 
J. B, MACDERMOTT, 11, Bothwell 8t.. GLASGOW. 








OXIDE OF IRON. 
(NATURAL.) 
B4LE & CHURCH will be pleased to 
send Quotations and Samples on application. 
SPENT OXIDE PURCHASED. 


oe FIRE CEMENT for all Retort and Furnace 
work. 


PAINT for Gasholders, Purifiers, &c. 


5, CROOKED LANE, Lonpon, E.C. 





SULPHURIC ACID. 


Far so rag 


G PECIALLY prepared for the Mant- 


facture of SULPHATE OF AMMONIA. 
SPENCER, CHAPMAN, AND MEssEL, LimiTED, 36, Mark 
Lane, Lonpon, E.C. Works: SILVERTOWN, 
Telegrams: ‘‘ HypRocHLORIC, LONDON.” 
Telephone: 341, AVENUE, 











Ooons 


— a oS. - ae 
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NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. 





Whatever is intended for insertion in the ‘** JOURNAL" must be authenticated by the name and 


address of the writer; not necessarily for publication, but as a proof of good faith. 


WHITSUNTIDE HOLIDAY. 


In consequence of the WHITSUNTIDE HOLIDAY, Communications 
for the next issue of the “JOURNAL” and Orders respecting 
ADVERTISEMENTS should be received at the Office 

NOT LATER than the FIRST POST ON SATURDAY. 


Wanted, For Sale, and Tender Advertisements, Six Lines and 


under, 3s.; each additional Line, 6d. 


Payable in Advance. 


WALTER KING, ITI, 
Telegrams: 





TERMS OF SUBSCRIPTION to the * JOURNAL.” 
United Kingdom: One Year, 21s.; Half Year, 10s. 6d. ; Quarter, 6s. 6d. 


If credit is taken, the charge i is 25S. a year. 


Abroad (in the Postal Union): £1 7s. 6d., payable in Advance. 





All Communications, Remittances, &c., to be addressed to 
Bott Coort, 
‘*GASKING, LONDON.’’ Telephone: P.O. 1571a Central. 


FLEET ‘STREET, Lonpon, E.C. 








OBERT DEMPSTER & SONS, Ltd., 
Contractor for Complete CARBONIZING 
PLANTS and every description of GAS APPARATUS 
and ELEVATING and CONVEYING PLANT, RosE 
Mount Iron-WorKS, ELLAND. 





GULPHURIC ACID for Sale, specially 
suitable for making Sulphate of Ammonia. 
BROTHERTON AND Co, Ltp., Chemical Manufacturers, 

Works : BIRMINGHAM, LEEDS, and WAKEFIELD, 


HYDRATED OXIDE OF IRON. : 
REPARED from Pure Iron. 


Twice as Rich as Bog Ore, 
Gives no Back Pressure. 
The Cheapest in the Market, 
Can be Exchanged for Spent Oxide. 
ReaD HoLLipAy AND Sons, LTp., HUDDERSFIELD. 


BPOTHERTON & CO., LIMITED. 


Offices : Commercial Buildings, LEEDs. 
Correspondence invited. 


A MMONTACAL Liquor wanted. 
BROTHERTON AND Co., Ltp., Ammonia Distillers. 
Works: BIRMINGHAM, GLAsGow, LEEDS, LIVERPOOL, 

AND WAKEFIELD, 


ULPHATE OF AMMONIA 


SATURATORS and all LEAD and TIMBER 
WORK in Connection with Sulphate Plants. 
a guarantee promptness, with efficiency for Re- 

















pal 
Josern TAYLOR AND Co., CENTRAL PLUMBING WORKS, 


BoLTon. 
Bo ciencsceinomaah SATURATORS, Botton. Telephone 0848. 


(yiass SHADES of every description, 
for all kinds of Interior GAS LIGHTING. 


Illustrated sheets on application, 


JOHN WALSH WALSH, 
SoHo AND Vesta GLAss Works, BIRMINGHAM, 
Telegrams: ** VESTA, BIRMINGHAM,”’ 
National cg No. 63. 
London Show-Room: 4, HoLBorn Circus, E.C. 


SPENT OXIDE. 
PHuE South Metropolitan Gas Comvany 
jo always open to receive OFFERS of SPENT 


Chief Office: 709, Old Kent Road, London, 8.E, 
Telegrams: ** METROGAS, LONDON,”’ 


AS TAR wanted. 


BROTHERTON AND Co., Ltp., Tar Distillers. 
Works: BrrMIncHaM, GLascow, LEEDS, LIVERPOOL, 
AND WAKEFIELD, 


GASHOLDER PAINTING. 
AINTING Work for all kinds of Gas- 


Works Plant undertaken by contract or other- 




















wise, 
FREDERICK Boyatt, 31, Regent’s Row, Queen’s Road, 
Datston, N.E N.E. Established 1850, 


PATENTS AND TRADE MARKS 


PUBLICATIONS, ‘MERCHANDISE MARKS 
ACT, and Decisions thereunder,’ 1s.; ‘* TRADE 
SECRETS v. PATENTS,’ 64d.; “ DOCTRINE of 
EQUIVALENTS, Mechanical and Chemical, ma. 
SUBJECT- -MATTER of PATENTS,’ 

MEWBURN, ELLIS, & PRYOR, Chartered Patent 
Agents, 70 and 72, Chancery Lane, London, W.C. Tele- 
grams; rams ; “* Patent London. ”’ Telephone: No. 243 Holborn. 





we 


DVERTISER desires to meet an En- 


gineer, Contractor’s Agent, or others requiring 
GENERAL ASSISTANCE; whole or part time. Ex- 
perienced Draughtsman, with Technical and Com- 
mercial knowledge, Shorthand, Typing, and Languages. 
Salary a secondary consider ation. 
Address No. 4405, care of Mr, King, 11, Bolt Court, 
FLEET STREET, E.C, 


WANTED, Collector, age under 25, 


able to read Meters and assist in Office. _ 
Apply, in own Handwriting, stating Age, Experience, 
References, and Salary required, to the SECRETARY, 
Water and Gas Company, BEXHILL. 


INDIA. 
WANTED, an Intelligent Young Man, 


capable of Taking Charge of Installations of Gas, 
Water, or Electricity, in all parts of India. Salary to 
commence at £24 per Month, plus Travelling Allowance. 
Bachelor preferred. 
Apply, stating previous Experience, to MANSFIELD 
AND Sons, LIMITED, 20, Redcross Street, LIVERPOOL. 


WANTED, a young man, not more 


than 25 years of age, to act as ASSISTANT- 
MANAGER in a Gas-Works making 100 Millions per 
Annum. 

Full Particulars of Training and Experience, accom- 
panied by copies of not more than Two Testimonials, 
may be sent to No. 4404, care of Mr. King, 11, Bolt 
Court, FLEET STREET, E.C. 


YY ANTED by a gentleman, retiring on 


Superannuation, who is in thoroughly sound 
health, an engagement as SECRETARY or AC- 
COUNTANT. He has occupied for upwards of Twenty 
Years, and still occupies, a similar position at the 
Water Department of one of our largest and most 
important cities. 

Address No. 4402, care of Mr, King, 11, Bolt Court, 
FLEET STREET, E.C, 


O UTSIDE Foreman required by a 


London Firm of High-Pressure Gas-Plant Manu- 
facturers, capable of Controlling Men, taking Par- 
ticulars of Work, and using his brains to successfully 
and economically carry out the Fixing of Installations 
in a first-class workmanlike manner. 

Apply, by letter, giving Experience, Age, and Salary 
required, to No. 4403, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


CITY OF WATERFORD GAS COMPANY. 
FOREMAN Fitter wanted to Superin- 


tend Outdoor Fitters’ Work and Interview and 
Advise Consumers. Must be well up in interior house 
fitting, including Cookers, Heaters, Geysers, &c., Main 
and Servicing, and all kinds of Incandescent Lighting, 
Public and Private, 

Good opening for Smart, Intelligent, and Capable 
Man; four men having already vacated this position to 
become Gas Managers. 

Wages £2 per week. 

Apply, stating Experience, Age, &c., to Mr. J. G. 
Tooms, Manager, Gas+Works, WATERFORD, in own 
handwriting, 


QO Meters Purchased. Wet or Dry, 


any size, in Truckloads only at per Ton. State 
quantity. 
Also all kinds of Apparatus bought for Cash. 
FIRTH BLAKELEY AND Co., Thornhill, DEwssBury. 


REDDITCH GAS COMPANY. 
ONDENSER for Sale (water cooled), 


faced joints. First-Class Condition. Capacity 
250,000 per day. 
Particulars, &c., from A. E, Layton, Manager. 





























Bias, WALL, & CO., 13, Cross Street, 
Finsbury, E.C, ‘Silents: +“ Ragovr, ™ tenses. 
Telephone : 273 CENTRAL, 

SULPHATE PLANTs—See Advt. in last week’s issue. 


MuTHANE-HyDROGEN PLant—See Advt. in this week’s 
3 ue, 


CHARGING MACHINERY—See Advt. in next week’s issue. 
Yt pete oe car 


“NUGEPE” GAS PLANT CEMENT. 
JOHN E. WILLIAMS AND CO, 


LOWER MOSS LANE, 
MANCHESTER, S.W, 
For all Joints in connection? with Oil-Gas Plant 
and Sulphate Plant. 
For all Gas J oints. 
For all Tar Joints. 
For all Ammonia on mona Joints, 


WANTED, at a Main and Service Layer. 


a Good Character, 
nd all Particulars, by letter, to ‘Mr, LANE, Gas | 








orks, AYLEsBuRY, Bucks 





NEW Gasholder, 40 ft. diameter by 


12 ft. deep, with Steel Standards; also new 
STEEL TANK to contain same. 

Write J. Wricut, 181, Queen Victoria Street, 
Lonpon, E.C, 


GAs PLANT for Sale—I can always offer 


NEW and SECOND-HAND GAS APPARATUS, 
including Retorts and Fittings, Condensers, Exhausters. 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &. Also a few COMPLETE 
WORKS, Compare Prices and Particulars before 
ordering elsewhere. 

J. F, BLAKELEY, Gas Engineer, Thornhill, DEwssury. 


TAUNTON GASLIGHT AND COKE COMPANY. 
(PHE Directors of the Taunton Gaslight 


and Coke Company are prepared to receive 
TENDERS for the supply of COAL over One or Two 
Years, commencing the Ist of July next, 
Particulars may be obtained from 
A. EDWARDS, 
Secretary and Manager, 








May 24, 1905, 





URBAN DISTRICT COUNCIL OF LYMM. 
HE above Council are prepared to re- 


ceive TENDERS for the supply of CANNEL 
and best screened GAS COAL, to be delivered at their 
Gas-Works in Lymm, for a term of Twelve Months 
from the Ist day of July, 1905. 

The probable quantities required will be about 100 
Tons of Cannel and about 1800 Tons of Gas Coal, which 
must be freshly wrought, well screened, and free from 
Sulphurous Pyrites and other objectionable matter ; but 
the Council reserve the right of increasing or decreasing 
the quantities named. 

The person whose Tender is accepted will be re- 
quired to enter into an agreement with the Council for 
the due performance of his Contract. 

Sealed Tenders, stating price per ton delivered along- 
side the Works, to be sent to the undersigned on or be- 
fore the 21st day of June, 1905, and endorsed ‘‘ Coal 
Tender.”’ 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Forms of Tender are not supplied. 

Further Particulars may be had on application to the 
Gas Manager, Mr. W, L. Donaldson. 

W. MULLARD, 
Clerk. 





Council Offices, Lymm, Cheshire, 
ay 26, 1905. 





TAR AND AMMONIACAL LIQUOR. 
PHE Lymm Urban District Council 


are prepared to receive TENDERS for the pur- 
chase of the surplus TAR and AMMONIACAL 
LIQUOR made at their Gas-Works, for a term of one 
year from the first day of July, 1905 (or for such longer 
term as may be contracted for with the consent of the 
Council). 

The tar and Liquor will be delivered free into Con- 
tractor’s boat on the Bridgwater Canal. 

Tenders, to be sent to the undersigned on or before 
the 21st day of June, 1905, endorsed ** Tar.”’ 

The purchaser will be required to enter into an agree- 
ment with the Council for the due performance of his 
Contract. 

The Council do not bind themselves to accept the 
highest or any Tender. 

Forms of Tender are not sifpplied. 

Further Particulars may be had on application to the 
Gas Manager, Mr, W. L. Donaldson. 

W. MULLARD, 
Clerk, 
Council Offices, Lymm, Cheshire. 
Ma ay 26, 1905. 


RHONDDA URBAN DISTRICT COUNCIL. 


(GAS AND WATER DEPARTMENT.) 


TENDERS FOR GAS COALS AND PIPES. 


PP HIS Council are prepared to receive 

TENDERS for the following— 

1—The Supply, from the Ist of July, 1905, to the 
30th of June, 1906, of 18,000 Tons of GAS 
COALS, delivered at Porth and Ystrad Gas- 
Works, 

2—For the Supply and delivery of CAST-IRON 
PIPES required from the Ist of July, 1905, to 
the 30th of June, 1906 

Specifications and Forms of Tender can be obtained 
on application to the Engineer and Manager, Mr. 
Octavius Thomas, Gas ‘and Water Offices, Pentre, 
Glam. 

Tenders, to be addressed to the Chairman of the Gas 
and Water Committee, endorsed *‘ Tenders for Coal’”’ 
or ‘* Tenders for Cast-Iron Pipes,’’ as the case may be, 
and delivered at my Office not later than Ten a.m, on 
Thursday, June 15, 1905, 

The Contractors will be required to pay the Standard 
Rate of Wages recognized in the District. 

The Council does not bind themselves to accept the 
lowest or any Tender, 

WALTER P. NicHoLas, 
Clerk to the Council, 





Council Offices, Pentre, 
Glam., May 29, 1905. 


RHONDDA URBAN DISTRICT COUNCIL. 
(GAs AND WATER DEPARTMENT.) 
CONTRACT No, 30, 


HIS Council are prepared to receive 


TENDERS for an underground STEEL LIQUOR 
TANK for their Ystrad Gas- Works. 

Plans and Specification may be seen at the Office of 
Mr. Octavius Thomas, Engineer and Manager, Gas and 
Water Offices, Pentre, Glam., on the payment of £1 Is., 
which will be returned on receipt of bond-fide Tender. 
The Contractor will be required to pay the standard 
rate of wages recognized in the district. 

Tenders, endorsed ‘*‘ Tenders for Contract No. 30,” to 
be addressed to the Chairman of the Gas and Water 
Committee, and delivered at my Office not later than 
Thursday, the 15th of June, 1905, 

The Council do not bind themselves to accept the 
lowest or any Tender, 








WALTER P. NiIcHOA 
Clerk to the Council, 
Council Offices, Pentre, Glam., 
June 3, 1905, 
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TENTERDEN GAS COMPANY. 


COAL. 
WPENDERS are invited for the supply 
of 600 Tons, more or less, of best Sheffield Silk- 
stone Screened GAS COAL (Birley Colliery) at the 
following Stations, at such times and in such quantities 
as may be required—Appledore, Headcorn, and Roberts- 
bridge (S.E. & C.R.); also Rolvenden and Tenterden 
Town (Kent and East Sussex Light Railway). 
Tenders, with Analysis, to be sent to me on or before 
Friday, the 16th of June inst. 
The lowest or any Tender not necessarily accepted. 
Geo, F. VARTY, 
Secretary. 
Tenterden, Kent, 
June 3, 1905. 


CORPORATION OF LANCASTER. 
(Gas DEPARTMENT.) 


TENDERS FOR GAS COAL. 


THE Gas Committee are prepared to 

receive TENDERS for the supply of GAS NUTS, 
to be delivered on the Gas-Works’ Siding, Lancaster, in 
such quantities and at such times as may be required 
during a period of Twelve Months commencing delivery 
August 1 next. 

Sealed Tenders, endorsed ‘‘Gas Coal,’’ giving full 
Particulars of the coal offered, must be delivered to T. 
C. Hughes, Esq., Town Clerk, Lancaster, on or before 
Friday, June 16. 

Any further Information, and Forms of Tender may 
be obtained on application to the undersigned. 

‘ C, ARMITAGE, 
Manager. 





Gas-Works, Lancaster. 


HOLBEACH GAS AND COKE COMPANY. 
LIMITED. 


HE Directors of the above Company 

are prepared to receive TENDERS for the supply 
of 600 Tons of Large Screened GAS COAL and large 
NUTS (Railway weight), to be delivered at the Holbeach 
Railway Station at such times and in such quantities as 
the Company shall require. 

Terms of payment, 80 per cent. on each delivery and 
the bala:ce on completion of the Contract. 

Tenders, marked ‘Tenders for Gas Coal,” stating 
names of Coal and Analysis, to be sent to me not later 
than Two p.m. on Thursday, the 15th inst. 

No Form of Tender supplied. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By order, 
Tuos, C, WILLDERS, 
Secretary. 





Holbeach, June 1, 1905. 


GUILDFORD GASLIGHT AND COKE 
COMPANY. 


_ TO TAR DISTILLERS. 
HE Directors of the above Company 


are prepared to recgive TENDERS for the surplus 
Coal Gas TAR and Techuentiol Water Gas TAR, 
separately or mixed, produced by the above Company, 
for the Year ending June 30, 1906. Coal Carbonized 
about 12,000 Tons per Annum, All Tenders to state 
the price per Cask of 40 Gallons. 
Cartage to and from the Railway Station, Guildford, 
free. All empties to be provided by Contractor. 
Tenders, endorsed ‘**Tar,’’ to be sent to F. F. 
Smallpeice, Esq., Chairman of the Gas Company, 
Guildford, on or before Wednesday, June 14, 1905, 
By order, 
WILLIAM TITLEY, 
Secretary. 





Gas Offices, Guildford, 
May 20, 1905 


SHREWSBURY GASLIGHT COMPANY. 


TENDERS FOR COAL. 
HE Directors of the Shrewsbury 


Gaslight Company invite TENDERS for the 
supply of about 16,000 Tons of Screened GAS COALS 
or Washed GAS NUTS, to be delivered free at the 
Great Western or London and North-Western Goods 
Yard, Shrewsbury, during the Year commencing July 1, 
1905, and ending June 30, 1906. 

The Directors reserve to themselves the right to 
divide the quantity into two or more Contracts, and do 
not bind themselves to accept the lowest or any Tender. 

Tenders must be made on Forms (containing further 
Particulars) which may be obtained on application at 
the Company’s Works, or by post, and must be sent to 
the undersigned on or before the 17th day of June, 1905. 

By order, 
Wm. Betton, Assoc.M.In2t.C.E., 
Secretary ani Manager. 








Gas-Works, Shrewsbury, 
May 16, 1905. 


PETERBOROUGH GAS COMPANY. 


TENDERS FOR COAL AND SULPHURIC ACID. 
HE Directors of the above Company 


invite TENDERS for the following—viz., Best 
quality of Through and Through GAS COAL for One 
Year, stating price per Ton in Waggons at Pit, Railway 
Rate to Peterborough, and Waggon hire to Peterborough. 

Also for the supply of about 120 Tons (more or less) of 
SULPHURIC ACID (for Sulphate Making), the same 
to be delivered in carboys carriage free to Peterborough 
as required during the Twelve Months from July 1, 
1905, to June 30, 1906. 

Tenders to be sent in by the 19th of June, 1905, 
endorsed ‘‘ Coal’’ or ‘*‘ Sulphuric Acid,’’ and addressed 
to the Chairman of the Company, Gas-Works, Peter- 
borough. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Special Tender Forms are not provided. 

JOHN BARTON, 
Secretary and Manager. 





Peterborough, 
May 


26, 1905, 





NEWPORT (MON.) GAS COMPANY. 


TENDERS FOR COAL. 


HE Directors invite Tenders for the 


supply of 25,000 to 30,000 Tons of Best GAS 
COALS for the period of One Year from the Ist of 
August next. ° 
Specifications and Forms of Tender can be obtained 
on application to the Company’s Engineer, or the 
undersigned. 
Tenders will be received for the whole or part of the 
above quantity. 
Tenders, endorsed ‘ Coals,’’ to be delivered at the 
Offices of the Company not later than June 20, 1905. 
The Directors do not bind themselves to accept the 
lowest or any Tender, 
By order, 
T. H, Haze.., 
Secretary. 
Newport (Mon.), 
May 26, 1905. 


DEVONPORT CORPORATION. 


(GAS DEPARTMENT.) 


THE Gas Committee of the Devonport 


Corporation are prepared to receive TENDERS 
for the supply of 30,000 to 40,000 Tons of COAL, to be 
delivered during the Year ending the 30th of June, 1906. 

The Coal is to be delivered c.i.f. at Tamar Wharf; and 
Forms of Tender and Specifications may be obtained 
from the undersigned. 

The Committee reserve the right to accept Tenders 
for the whole or any portion of the quantity offered, and 
33 not bind themselves to accept the lowest or any Ten- 
der. 

Sealed Tenders, endorsed ‘* Tenders for Coal,’’ and 
addressed to R. J. Fittall, Esq., Town Clerk, Devonport, 
are to be delivered at the Town Clerk’s Office on or 
before the 17th day of June, 1905. 

By order, 
JOSEPH W. BUCKLEY, 
Engineer and Manager. 





Gas-Works, Devonport. 
PAIGNTON GAS COMPANY. 


TENDERS FOR GAS COAL. 
PHE Directors of the Paignton Gas 


Company are prepared to receive TENDERS for 
the supply of 4000 Tons about (or such other quantity as 
may be agreed on) of best approved GAS COALS, to be 
delivered in such monthly quantities as may be re- 
quired by the Company. 

Tenders to state the price of the Coal delivered at 
Paignton Station, Great Western Railway, free of all 
Charges. 

Tender Forms are not issued. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Further Particulars may be obtained on application 
to Mr. C. G. Dawson, the Company’s Manager. 

Sealed Tenders, endorsed ‘* Tender for Coal,’’ speci- 
fying the description and quality of Coal, to be sent on 
or before the 10th day of June, addressed to the under- 
signed at the Gas Offices, 1a, Victoria Street, Paignton. 

EF’. W. PuDDICOMBE, 
Secretary. 





Paignton, May 9, 1905. 


LONGFORD (IRELAND) GAS COMPANY, 
LIMITED. 


(HE Directors of above Company invite 

TENDERS for the supply of 800-1000 Tons of 
fresh-wrought double-screened GAS COAL, delivered 
free into Trucks, North Wall, Dublin. 

Persons Tendering must specify where Coal is raised, 
and furnish practical working Analysis and any Gas 
Manager’s recommendation concerning the Coal 
Tendered for. 

Delivery could be given by Cargoes not exceeding 
450 Tons; the first cargo at the end of July, the second 
in Oetober, and balance about January or February 
of 1906. Preference would be given to those who could 
undertake to supply 20 or 30 Tons at contract price, for 
trial purposes. 

The Gas Company do not issue Tender Forms. 

Sealed Tenders, endorsed ‘‘ Coal,’’ to be received by 
the undersigned on or before Thursday, the 15th day of 
June next, at 7 p.m.. 

The Directors reserve the right of declining any 
Tender. 





° ? 
Secretary and Manager. 
June 1, 1905. 
In the absence of word by Monday, the 19th inst., 
would Contractors please conclude their Tender was 
not accepted ? 


EDINBURGH AND LEITH CORPORATIONS’ 
GAS COMMISSIONERS. 


GRANTON WORKS. 


THE Commissioners are prepared to 

receive TENDERS for the Construction of an 
INCLINED RETORT CARBONIZING PLANT to 
the Design, Specification, and Schedule of Quantities 
prepared by their Engineer. 

A copy of the Specification and Schedule of Quantities 
may be obtained by written application to Mr. W.R 
Herring, M.Inst.C.E., Chief Engineer and Manager, 
New Street Works, Edinburgh, enclosing a deposit of 
£10 10s., which the Commissioners undertake to return 
upon receipt of a bond-fide Tender upon the Form pro- 
vided and undetached from the Specification and 
Schedule of Quantities. 

Detailed Drawings may be inspected by appointment 
at the Engineer’s Office any time on or after the 31st 
inst. 

Sealed and endorsed (‘‘ Tender for Inclined Retort 
Carbonizing Plant’’) Tenders must be delivered on or 
before Ten a.m. on the 26th of June, 1905, addressed to 
the undersigned. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender, 

JAMES M‘G, JAcK, 
C 


25, Waterloo Place, Edinburgh, 
May 26, 1905, 





erk, 








Ls 


COUNTY BOROUGH OF ROTHERHAM. 


HE Corporation invite Tenders for the 
supply and delivery, at the Gas- Works, Frederick 
Street, Rotherham, of 22,000 Tons of COAL and NUTS 
suitable for Gas Manufacturing purposes. 
Specification and Form of Tender can be obtained on 
application to the Gas Engineer. 
Sealed Tenders to be sent to me not later than th 
19th inst., endorsed ‘** Tender for Gas Coal.”’ ? 
The Corporation do not bind themselves to accept the 
lowest or any Tender, 
By order, 
o Oe om 
Ow 
Town Hall, Rotherham, —— 
June 2, 1905. 


BOROUGH OF NEWBURY. 


(Gas DEPARTMENT.) 


HE Gas Committee of the Newbury 


Corporation invite TENDERS for the supply of 
5000 Tons of best GAS COAL or NUTS during the 
period of Twelve Months between July 1 next and the 
30th of June, 1906, to be delivered free to Newbury 
Station on Great Western Railway, in such quantities 
as may be agreed. 

Tenders to be endorsed ‘‘ Tenders for Coal” and 
addressed to the Chairman of the Gas Committee, Gas. 
Works, Newbury, and delivered not later than the 18th 
of June next. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

Il‘orm of Tender from the undersigned. 

Wm. R. Davey, 
Manager, 





Gas-Works, Newbury, May 29, 1905. 





CORPORATION OF DROITWICH. 


(GAs DEPARTMENT.) 


THE Gas Committee invite Tenders for 

the supply of 1700 to 1800 Tons of best screened 
GAS COAL or NUTS during the ensuing Twelve 
Months ending the 30th of June, 1906, to be delivered 
at Droitwich (Great Western Railway). 

Specification and Form of Tender may be obtained 
from the undersigned. 

The Committee reserve the right to accept Tenders 
for the whole or any portion of the quantity offered, 
and do not bind themselves to accept the lowest or any 
Tender. 

Sealed Tenders, endorsed ‘‘ Tenders for Gas Coal,” 
to be sent to 8. J. Tombs, Esq., Town Clerk, Droitwich, 
not later than the 15th of June, 1905. 

SaAML, G, ASKEW, 





Manager, 
Gas Office, Droitwich, 
May 31, 1905. 
URBAN DISTRICT COUNCIL OF 


STOURBRIDGE. 


(GAS DEPARTMENT.) 


HE Gas Committee are prepared to 
receive TENDERS for the Supply, Delivery, and 
Erection at the Stourbridge Gas-Works of a WASHER. 
SCRUBBER capable of dealing with 14 million cubic 
feet of Gas per Twenty-four hours, and to include suit- 
able Engine, combined, and 20-inch Connections, in- 
cluding Bye-Pass and other Valves. 

Persons tendering must submit their own Drawings 
and Specification, giving full dimensions and details 
of their Apparatus. 

— Council will provide Foundations to Contractors’ 
Plans. 

The Apparatus to be connected up to existing Mains, 
which are 16-inch, and left in complete working to the 
satisfaction of the Engineer to the Department. 

Tenders, endorsed ‘* Scrubber,’’ and addressed to the 
Chairman of the Gas Committee, to be sent to me on or 
before the 20th day of June next. 

The lowest or any Tender not necessarily accepted. 

By order of the Committee, 
Wma. NorrH, 
Engineer and Manager, 

Stourbridge Gas-Works, 

May 29, 1905. 





CITY OF NOTTINGHAM. 


(WATER DEPARTMENT.) 


TENDERS FOR THE SUPPLY OF VALVES AND 
HYDRANTS, PIPES, LEAD, COAL, TAPS, 
AND FITTINGS. 


PHE Water Committee of the Corpora: 
tion are prepared to receive TENDERS, from 
competent Ironfounders, Brassfounders, Valve Manu- 
facturers, Lead Merchants, and Colliery Proprietors 
and Coal Merchants for the supply of the under- 
mentioned goods for the ensuing Year :— 
1.—Cast-Iron Double-Faced SLUICE VALVES and 
HYDRANTS. 
2.—Cast-Iron MAIN PIPES. 
Cast-Iron SPECIAL PIPES, 
38.—LEAD PIPING. 
LEAD INGOTS. 
4.—Gun-Metal TAPS and FERRULE FITTINGS. 
5.—STEAM COAL and OTHER FUEL. 

Specifications and Drawings, together with Samples, 
Weights, &c., may be seen, and other Information 
obtained, at the Office of the Water Engineer, 
Mr. F. W. Davies, St. Peter’s Church Side, and Forms 
of Tender may be obtained at that Office on payment of 
One Guinea, which sum will be returned on receipt of a 
bond-fide Tender. 

Tenders, endorsed ‘‘ Tender for Valves,’’ ‘‘ Tender 
for Pipes,’’ ‘‘ Tender for Lead,’ ‘‘ Tender for Taps,” or 
‘‘Tender for Coal,” to be delivered to me at the 
Guildhall, Nottingham, on or before the 24th day of 
June next. ; 

Samples of Coals for testing purposes must be sent In 
not later than the 15th of June or the Tenders will not 
be considered. 

The Committee do not bind themselves to accept the 
lowest or any Tender. 

By order of the Water Committee, 
SAMUEL G, JOHNSON, 
Town Clerk, 
Guildhall, Nottingham, 
May 29, 1905, 
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__ 
HARLOW AND SAWBRIDGEWORTH GAS 
COMPANY. 


ENDERS are invited for the supply of 
T 1500 Tons of best GAS COAL, delivered free at 
Harlow Station, in such quantities, monthly, as may be 
required between July 1, 1905, and June 30, 1906. 

No special Form of Tender provided. ie 
Tenders, to be endorsed * Tender for Coal,” giving 
full Particulars of the Coal offered, to be sent to me on 


June 24, 
or before W. E. DEArDs, 
Secretary. 


TENDERS FOR GAS COAL. 
T HE Directors of the Leamington 
Priors Gas Company are prepared to receive 
TENDERS for the supply of GAS COAL required by 
them during Twelve Months from the Ist of July next. 
Particulars and Forms of Quotation may be obtained 


rom the undersigned. | 
Tenders must be sent in on or before Wednesday the 


91st of June. 





Harlow. 


THoMAS BERRIDGE, 
Engineer and Secretary. 


HEXHAM GAS COMPANY. 


TENDERS FOR GAS COAL. 
HE Hexham Gas Company are pre- 
pared to receive TENDERS for the supply of 
about 4500 Tons of GAS COAL (unscreened) to be 
delivered as may be directed during the Year ending 
June 30, 1906. 

Tenders, endorsed ‘‘ Coal,’’ to be forwarded to the 

undersigned not later than Tuesday, June 13, 1905. 

HERBERT LEEs, 
Engineer and Secretary. 





Gas Offices, Hexham, 
May 26, 1905. 


WILMSLOW AND ALDERLEY EDGE GAS 
COMPAN 





HE Directors of the above Company 
invite TENDERS for the surplus TAR and the 
whole of the AMMONIACAL LIQUOR produced at 
their Works from July 1, 1905, to June 30, 1906. 
Estimated quantities: Tar, 250 Tons; Liquor, 500 


ons. 

Further Particulars may be had on application to the 
undersigned. 

Sealed Tenders, endorsed *“*Tar”’ or ** Tar and 
Liquor,’’ and addressed to W. H. Welsh, Esq., 52, 
Brown Street, Manchester, must be sent in not later 
than Monday, the 26th day of June, 1905. 

mM. SEVERS, 
Engineer and Manager, 
Gas-Works, Wilmslow, 
ay 31, e 


WILMSLOW AND ALDERLEY EDGE GAS 
COMPANY. 


HE Directors of the above Company 


» are prepared to receive TENDERS for their re- 

quirements as under for the Year ending June 30, 1906. 

GAS-METERS (dry), GAS-COOKERS, PAINT, OIL, 
and BENZOL, delivered at the Company’s Works; also 
for Carting for One, Two, or Three Years. 

Particulars as to quantities required, copies of Specifi- 
— and Forms of Tender can be had from the under- 
signed. 

Tenders, endorsed ‘*Tender for——,’’ must be delivered 
to Mr. W.H. Welsh, 52, Brown Street, Manchester, not 
later than Monday, the 26th day of June, 1905. 

The Directors do not bind themselves to accept the 
lowest or any Tender, 





Wo. SEVERS, 
Engineer and Manager, 
Gas-Works, Wilmslow, 
June 2, 1905. 


THE Directors of the Keswick Gas 


Company invite TENDERS for the supply of 

1800 Tons of best screened GAS COAL or NUTS, to be 
delivered at Keswick Railway Station between the 1st 
day of July, 1905, and the 30th of June, 1906, in such 
quantities and at such times as may be required. 

Tenders, stating price per ton, endorsed ‘‘ Tenders 
for Coal,”’ to be sent to the undersigned not later than 
the 17th inst. 

The Directors do not bind themselves to accept the 
lowest or any Tender, 

No Form of Tender supplied. 

J. H,. Bropig, Secretary. 





Main Street, Keswick, 
June 1, 1905, 


HE Directors of the Keswick Gas 


Company invite TENDERS for their surplus TAR 
and AMMONIACAL LIQUOR for Twelve Months from 
the 30th inst. at per ton delivered into Contractors’ 
Tanks at Keswick Railway Station. 

Sealed Tenders, endorsed “Tenders for Tar or 
Liquor,” will be received by the undersigned on or 
before Saturday, the 17th inst., but the Directors do not 
bind themselves to accept the highest or any Tender. 

Forms of Tender are not supplied. 

J. H. Bropiz, Secretary. 





Main Street, Keswick, 
June 1, 1905. 


BRIERLEY HILL DISTRICT GASLIGHT 
COMPANY. 


_ TENDERS FOR TAR. 
(THE Directors invite Offers for the 


= surplus TAR made at their Brierley Hill and 
Kingswinford Works, to be taken between July 1 next 
and June 30, 1906, delivered into Buyers’ Boats. Tenders 
to be at the rate of 200 Gallons to the Ton. 

The Directors do not bind themselves to accept the 
highest or any Tender. 
‘ Tenders to be addressed to the Chairman, endorsed 

Tender for surplus Tar,’’ not later than June 17 next. 

HENRY M, JACKSON, 


Secretary. 
Board-Room, Gas- Works, 
Brierley Hill, May 29, 1905. 





COUNTY BOROUGH OF BLACKPOOL. 


HE Gas Committee are prepared to 

receive TENDERS for the supply of GAS COAL 
or COBBLES during the next Twelve Months, from 
July 1, 1905. 

Tenders, to be endorsed outside and addressed to the 
Chairman, by the 24th day of June. 

Forms of Tender may be had from the undersigned. 

JOHN CHEW, 
Gas Engineer, 
Gas Office, Princess Street, 
une 1, 1905. 


KEIGHLEY CORPORATION GAS-WORKS. 


HE Gas Committee invite Tenders for 
the supply of B. O. VITRIOL and LIME, and the 
purchase of SPENT OXIDE, during the Twelve Months 
commencing on the Ist of July next. 
Particulars and Form of Tender supplied on appli- 
cation. 
Tenders to be delivered on or before the 19th inst. 
JOHN Laycock, 
Gas Engineer. 








Gas Offices, Cook Lane, 
Keighley, June 1, 1905. 
TENDERS FOR GAS COAL. 
7 HE Corporation Gas Committee of 
Stoke-upon-Trent invite TENDERS for the supply 
of 14,000 Tons of GAS COAL. 
Specification and Form of Tender may be obtained on 
application to the undersigned, or at the Gas Offices. 
Tenders to be sent in not later than Twelve o’clock 
noon on the 14th day of June, 1905, addressed to F. 
Geen, Esq., J.P., Chairman of Gas Committee, Stoke- 
upon-Trent, and endorsed ‘* Tender for Gas Coal.’’ 
WM. PRINCE, 
Engineer and Manager. 
Gas Offices, Stoke-upon-Trent, 
May 17, 1905, 





CITY OF RIPON. 


HE Gas Committee are prepared to 
receive TENDERS for the supply of 3500 Tons of 
GAS NUTS and about 300 Tons of SLACK, for Boiler 
Firing, for Twelve Months from acceptance of Tender. 
For further Particulars, apply, in writing only, to the 
Gas Manager. 
No personal Canvassing of Members of the Council 
or Manager is allowed. 
Tenders to be sent to me on or before June 14. 
M, KIRKLEY, 


Town Clerk, 
Town Hall, Ripon, May 31, 1905. 
PHE Gas Committee of the Corporation 


of Newcastle-under-Lyme invite TENDERS for 

the purchase of their AMMONIACAL LIQUOR and 
surplus TAR during the Twelve Months ending 
May 31, 1906. 

Quantities: Tar, about 700 Tons; Ammoniacal Liquor, 
1200 Tons. 

The Tar and Liquor to be taken in boats. 

The Committee do not bind themselves to accept the 
highest or any Tender. 

Tenders, endorsed ‘*‘ Tenders for Tar and Ammoniacal 
Liquor,’”’ to be sent to the Town Clerk on or before 
June 19, 1905, 





W. WINSTANLEY, 
Manager. 
Newcastle, Staffordshire, 
June 1, 1905. 





NOriIcE is Hereby Given, that the 


TRANSFER BOOKS of this Company, so far 
as they relate to Debenture Stock and Bonds, WILL 
BE CLOSED at One o’clock p.m. on Saturday, the 10th 
prox., for the Half Year ending on the 30th prox., and 
will be RE-OPENED on the morning of Tuesday, the 
I3th prox. 

The Interest for the Half Year will be payable, on 
the Ist of July next, to the Proprietors registered on 
the closing of the Books. 

By order, 
HENRY RAYNER, 


Secretary. 
Chief Office, Horseferry Road, 
Westminster, 8.W., May 26, 1905. 


COMMERCIAL GAS COMPANY. 








ISSUE OF 4 PER CENT. (nominal) CAPITAL 
STOCK, 
Minimum Price £115 per £100 Srock. 


HE Directors of the Commercial Gas 


Company are about to issue a balance of £21,245 
Four per cent. CAPITAL STOCK; and they invite 
TENDERS for the same at prices not less than £115 
per £100 Stock. 

This Stock is identical with the Stock which was 
issued by the Company last October, the Dividend paid 
upon which was at the rate of £5 4s. per cent. per 
annum. Se 

The Company are entitled to pay upon it a Dividend 
at the rate of £5 6s. 8d. per cent. per Annum if they 
think fit. 

The Dividends are paid about the lst of March and 
the 1st of September. A 

The Stock now offered will carry Dividend as from 
the Ist of July next. ae ; 

The liability of the Stockholders is limited—that is, 
when the Stock is paid for, there is no further liability 
whatever. 

The Stock will be issued in amounts of not less than 
£5, or multiples thereof, and will be registered in the 
names of the allottees (or their nominees) free of 
expense. 

Tenders for Stock will be received not later than the 
20th of June, and the balance of the purchase money Is 
to be paid in full not later than the 29th of June, 1905. 

Forms of Tender may be obtained from the Company’s 
Bankers, The London City and Midland Bank, 52, 
Cornhill, E.C., or from the Secretary of the Company. 

Commercial Gas Company’s Office, 

Harford Street, Stepney, E. 
June 1, 1905, 





ISSUES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES. 


R. ALFRED RICHARDS begs to 


notify that his ISSUES by AUCTION under 
PARLIAMENTARY POWERS of STOCKS and 
SHARES in LONDON, SUBURBAN, and PROVIN- 
CIAL GAS and WATER COMPANIES take place 
PERIODICALLY at the Mart, TOKENHOUSE 
YARD, E.C. 

Terms for Issuing such Capital, and also for includ- 
in Gas and Water Stocks and Shares belonging to 
Private Owners in these Periodical Sales, can be 
obtained on application at Mr. ALFRED RICHARDS’ 
OFFICES, 18, Finsspury Circus, E.C, 





By order of the Directors of the 


GRAYS GAS COMPANY, LIMITED. 


NEW ISSUE OF 600 £10 “‘B”’ SHARES. 


R. ALFRED RICHARDS will Sell the 
ABOVE BY AUCTION, at the Mart, E.C., on 
Tuesday, June 20, at Two o’clock, in Lots. 
Particulars of the AUCTIONEER, 18, FINsBURY 
Circus, E.C, 





By order of the Directors of the 
SOUTHEND WATER-WORKS COMPANY. 


NEW ISSUE OF 2100 NEW ORDINARY FIVE 
PER CENT, MAXIMUM £10 SHARES. 


R. ALFRED RICHARDS will Sell the 
ABOVE BY AUCTION, at the Mart, Token- 
house Yard, E.C., on Tuesday, June 20, at Two o’clock, 
in Lots. 
Particulars 18, 
Circus, E.C. 


of the AUCTIONEER, FINSBURY 





By order of the Directors of the 
GREAT YARMOUTH WATER-WORKS 
COMPANY. 


NEW ISSUE OF 200 £10 ORDINARY SHARES 
AND £3000 FOUR PER CENT. PERPETUAL 
DEBENTURE STOCK. 

R. ALFRED RICHARDS will Sell the 
ABOVE BY AUCTION, at the Mart, E.C., on 
Tuesday, June 20, at Two o'clock, in Lots. 
Particulars of the AUCTIONEER, 18, 
Circus, E.C. 


FINSBURY 





By order of the Directors of the 
MAIDENHEAD GAS COMPANY. 


NEW_ISSUE OF £4000 ADDITIONAL 
CONSOLIDATED ORDINARY STOCK. 


R. ALFRED RICHARDS will Sell 
the ABOVE BY AUCTION, at the Mart, E.C., 
on Tuesday, June 27, at Two o’clock, in Lots. 


Particulars of the AUCTIONEER, 18, 
Crrecvus, E.C. 


FINSBURY 





By order of the Directors of the 
WOKING DISTRICT GAS COMPANY, LIMITED. 


NEW ISSUE OF 760 £5 SHARES. 


R. ALFRED RICHARDS will Sell the 


ABOVE BY AUCTION, at the Mart, E.C., on 
Tuesday, June 27, at Two o’clock, in Lots. 
Particulars of the AUCTIONEER, 18, 
Circus, E.C, 


FINSBURY 





By order of the Directors of the 


KINGSTCN-ON-THAMES GAS COMPANY. 


NEW ISSUE OF £10,000 CONSOLIDATED 
ORDINARY STOCK. 


GS UDLOW HERRICK & SONS will Sell 

THE ABOVE BY AUCTION, in Lots, at the 
Kingston Hotel, opposite the Station, Kingston-on- 
Thames, on 





Thursday, June 15, 1905, 
at Five o’clock. 
Particulars of the AucTIONEERS, 90, Eden Street, 
Kingston-on-Thames; or of Mr. 8S. C. SHERRARD, 
Secretary, Gas Offices, KINGSTON-ON-THAMEs. 


WALKER AND WALLSEND UNION 
GAS COMPANY. 


SALE BY TENDER OF £12,000 NEW FIVE PER 
CENT. PREFERENCE STOCK. 


MIniMuM PRIcE, £112 10s. PER CENT. 


NOrTIce is Hereby Given, that it is the 
intention of the Directors of the Walker and 
Wallsend Union Gas Company to SELL BY TENDER 
to be received at the Company’s Office, Neptune Road, 
Wallsend-on-Tyne, not later than Ten o’clock on the 
morning of Friday, the 9th day of June, 1905, TWELVE 
THOUSAND POUNDS OF NEW FIVE PER CENT. 
PREFERENCE STOCK of the Company. 

The Stock now for sale is a first issue of Preference 
Stock, which will be sold and issued in accordance with 
the provisions of the ‘‘ Walker and Wallsend Union 
Gas Act, 1903.”’ 

Any amount of stock in multiples of £1 may be 
applied for. The Stock will be allotted to the highest 
Tenderers ; but no Tender will be accepted at a lower 
price than at the rate of £112 10s. for each £100, 

The quantity of gas sold by the Company during the 
past Seven Years has increased from 137,979,000 cubic 
feet in 1897 to 247,661,056 cubic feet in 1904—a total 
increase of 794 per cent. The increase for 1904 over 
the previous Year was 34,297,782 cubic feet—an increase 
of 16°07 per cent. for the Year. nas 

The number of Consumers during 1904 was increased 
by 3111. 

"‘Sestiecines and Conditions, with Forms of Tender, 
can be obtained from the undersigned. 
By order, 
Cuas. H. ARMSTRONG, 
Secretary. 
Offices: Neptune Road, Wallsend-on-Tyne, 








= 





May 12, 1905, 
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MALTA AND MEDITERRANEAN GAS 
COMPANY, LIMITED. 





TO THE SHAREHOLDERS. 
NOTICE is Hereby Given hat the 


ORDINARY GENERAL MEETING of the 
Shareholders of this Company will be held at the 
Offices, 60, Gracechurch Street, London, E.C., on 
Tuesday, the 20th of June, 1905, at Twelve o’clock 
Noon, for the purpose of receiving the Report of the 
Directors and the Accounts for the Year ended the 31st 
of March, 1905, and for the transaction of the General 
Business of the Company. 

One of the Directors, Mr. Stephenson Robert Clarke, 
retires from office, and offers himself for re-election. 

The Auditors, Mr. Robert Hesketh Jones and Mr 
Thomas Guyatt, retire, and offer themselves for re 
election. 

The TRANSFER BOOKS WILL BE CLOSED from 
the 6th of June until the day of the Meeting, both days 
inclusive. 

By order at -_ Board, 
. W. CooPpeER, 
Secretary. 
60, Gracechurch Street, E.C., 
May 23, 1905. 


ooo 


DERBY GASLIGHT AND COKE COMPANY. 


ISSUE OF £38000 ORDINARY 
STOCK, 


HE Directors of the above Company 


have instructed 
Messrs. J. and W. HEATHCOTE 
to offer for SALE by AUCTION, at the COMPANY’S 
OFFICES, Friar Gate, Derby, on WEDNESDAY, the 
i4th day of June, 1905, at Twelve o’clock at noon pre- 
cisely, subject to such conditions as shall be then 
produced: 


£8000 ORDINARY (Consolidated) STOCK 
IN THE 
DERBY GASLIGHT AND COKE COMPANY, 
in Lots, to the highest bidder at a premium. 


The Stock will be sold in Lots of £100 each, nominal 
value; and the premiums will be payable at the Sale. 

The nominal purchase money for the Stock will be 
payable on the Ist of July, 1905. 

Further Particulars and Conditions of Sale may be 
had on application to the undersigned, or of the 
AUCTIONEERS, Exchange Street, Derby. 

H. BULLIVANT, 
Secretary. 





(CONSOLIDATED) 


Gas Offices, - ante 
May, lS 





Demy 4to. Limp Cloth. Price Ts. 6d. (Post Free). 


THE FLOW OF GASES and 
PROPORTIONING GAS MAINS. 


F. SOUTHWELL CRIPPS, Assoc.M.Inst.C.E. 





LONDON: 
WALTER KING, 11, Bolt Court, Fleet Street, E.C. 


ARMSTRONG’S 
PATENT 


CANDLE SAFETY LAMPS. 


Are a great improvement on Oil, giving a good Light, 
requiring little or no Cleaning, and when once lighted 
no further attention is necessary. The Candles 
are made to burn 5, 7, or 9 hours. 








48, ManoHEsTER STREET, Gray’s Inn Road, W.O, 





Gas Companies are solicited to try Samples of the 


MIRFIELD GAS GOAL 


UNEQUALLED. 
Sperm Value 878°85 Ibs. per Ton. 





Prices and analysis on application. 


The MIRFIELD (GAS-COAL) COLLIERIES C0., 
RAVENSTHORPE,xzar DEWSBURY. 


HEATHCOTE GAS GOAL, 


Rich in Illuminating Power and yield of Gas. 


Above the ene in —— and Quality 
Coke. 


Maintains a High Standard in Residuals. 


THE GRASSMOOR CO,, Lo, 








JOHN HALL & CO., 


STOURBRIDGE, 


Manufacturers of 


FIRE-BRICKS, LUMPS, TILES, 
GAS RETORTS, 


And every description of Fire-Clay Goods. 





RETORTS CAREFULLY PACKED 
FOR SHIPMENT. 


THE 


“ROTARY” 
STATION METER. 


E fliciency 
Demonstrated. 
4PPLY— 


T. G. MARSH, 


MAWSON CHAMBERS, DEANSGATE, 
MANCHESTER. 


RAILS. 
New and Second-Hand with all 


Accessories ; also Tip Waggons 
and Turntables, 


B. M. RENTON, 


MIDLAND WORKS, 
SHEFFIELD. 


THE “HANWELL” PATENT 


Rising and Falling 


GAS PENDANT 


An Illustrated Description 
of this Pendant appeared 
inthe “Journal” for Nov. 
22, 1904 (page 599), 

































Write for full Particulars 
to the 


“HANWELL” Pendant 
Company, 


96, ABINGTON STREET, NORTHAMPTON. 


THOMAS TURTON 
AND SONS, Limiteo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS, 


SCREW STOCKS, TAPS AND DIES, 

SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
Lonpon OFFICE: 

90, CANNON STREET, E.Ce 








Wells’ “Lightning” 


LIME & GOLOUR WASHER. 


(WaALLWoRK & WELLS’ PATENTs.) 





Pattern No. 4a & 5a with Wheels. 


AGreat Saving of Time, Labour, & Money. 
NO OUTSIDE POWER REQUIRED. 
Saves its Cost in a Few Days. 


LIME, WHITING, or COLD WATER PAINTS 


Applied at a speed of from 10 to 20 square yards per 
minute, in a manner superior to brushwork. One 
coat with the machine on rough surfaces is equal 
to two applied with brushes. The material is 
applied in the form ofa spray, and is driven into 
corners and difficult places where a brush would 
not reach, 


£ 
No. 6A, with detachable tank .. 5 
No. 6 (no tank), on wheels, fed from pail oo 
No. 4, capacity 6 gallons. .. .. 8 
No. ZA, on wheels, same capacity as No.4 9 
No. 5, ‘Large Size, capacity 10 gallons .. 10 
No. BA, with double spraying nozzle, on 
wheels, same capacity 11 15 


WELLS’ Improved LIMEWASH. 


Much superior to ORDINARY Limewash slaked 

with Water. Quickly mixed. Leaves a good surface. 

Price I3s. 8d. per cwt., Carriage Paid 
in England and Wales. 

(If in lots of 3 cwt, at a time, 12s. 8d. per cwt.). 


WELLS’ “cicurwne” PAINTER 


(WALLWORK & WELLS’ PATENTS.) 
PAINTING BY MACHINE. 


Great Saving of Time, Paint, & Labour. 
Painting Speed—3 Square Yards a Minute. 

The paint is sprayed evenly and continuously 
through a flexible tube and nozzle supplied with 
compressed air, either from existing air main or 
from our special Compressors, 











No. 1 Painter... se os és os £23 0 
_ : 9° ee se ee ee ee. £30 0 

ae ‘ia -- £35 0 
Single Air Compressor ne -- &17 10 
Double Air Compressor £27 0 


Supplied to 12 Govern- 


cae npg ae Be age et - silver Medal 


Works, and leading Firms ff Paris 
in Great Britain. Hy 


® = Exhibition, 


1900. 








QYER 
500 


PLANTS 





Fagen 





aaibisies wi 


Vertical Steam En ine aa Air Compressor 
combined with Boiler on Wheel Base. 


Price £100; No. 2, porn east extra £30. 


A. C. WELLS & CO. 10, HH Midana Ra. LONDON. 


Works: CHEETHAM, MANCHESTER. 











CHESTERFIELD. 
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Gas Purification. 


The New Process for the extraction of Cyanogen from Gas in the form of SULPHOCYANIDE, 
under the Patent of THE BRITISH CYANIDES CO. has been installed with great success 
at a number of leading Gas-Works throughout the Kingdom. 


THE BRITISH GYANIDES COMPANY, LIMITED, 


are still open to grant a few more Licenses to work this process, ite will gladly give full 
information about it to anyone applying to the Lonpon OFFicE oF THE Company, 


1, FENCHURCH AVENUE, E.C. 
TROTTER, HAINES, & CORBETT, ONWARD THOMAS DUXBURY & CO, 


BRETTELL'S ESTATE eee 16, DEANSGATE, MANCHESTER. 
FIRE-CLAY & BRICK WORKS, EV E R Best Gas Coal and Cannel, giving High iw. 


‘ n 
STOURBRIDGE. minating Power, Large Yield per ton, a 


reasonable in Price. 


Manufacturers of GAS-RETORTS, GLASSHOUSE Tel 3 6 HESTER.”’ 
FURNACE & BLAST-FURNACE BRICKS, LUMPS, O N W A a D elegrams: “DARWINIAN, MANC 

TILES, and every description of FIRE-BRICKS . Telephone 1805. 
Special Lumps, Tiles, and Bricks for Regenerative ' 


and Furnace Work. 3 
SHIPMENTS PROMPTLY AND CAREFULLY EXECUTED, F é BUF F ALO ; INJE CT OR 
Lonpon OrFicE: R. Cun, 34, OLD Broap STREET, E.C. Class A po > 
| Class B 
NEWBATTLE GANNEL COOKERS 9 
& 
a 


Highest Results in Gas, & Excellent Coke. 


























































QUOTATIONS ON APPLICATION TO 
"7s per cent. 
THE LOTHIAN COAL COMPANY, more Imperial Cookers sold in 1904 ‘Temperature 
cencigigh arts than in previous Year. mel, No. rf 455 


Central. 








NEWBATTLE COLLIERIES, 


DALEEITH,N-B-/QUALITY WILL TELL. 
COMPARE OUR PRICES. 


OLD TOWN FOUNDRY, LEAMINGTON. 

















\ 4 Pd 
25 PECIACS 
V4 6¢e FOR . | 


JAMES OAKES &CO., : 4 MAINTENANCE), 


ALFRETON IRON- on DERBYSHIRE, 
rree samples f 


id 





Wenlock Iron Wharf, 21 & 22, Wharf Road,| a YO} TO Peano 
CITY ROAD, LONDON, N. — CAS o COMPANIES! a 

Manufacture and keep in Stock at their Works a: 
(also large Stock in London) > &° wi 

PIPES and CONNECTIONS, 13 to 48 inches AB : ‘A 

in diameter, and make and erect to order AY | 21s. per gross. \ 

RETORTS, PURIFIERS, and TANKS, with , wy an 


or without planed joints, COLUMNS, 
GIRDERS, SPECIAL CASTINGS, &c., re- 


én e ‘OURABLE | 


— by ee bearers prneies S Telegraph, = 
'| Chemical, Colliery, and other Companies. 
Note.— Makers of HORSLEY’S PATENT THE WHOLESALE FITTINGS 00.. 


SYPHONS. These are cast in one piece, 80, COMMERCIAL ROAD, LONDON, E. 


without Chaplets ; doing away with Bolts, Nuts, 














and Covers, and rendering Leakage impossible. SEND FOR LIST. 
- Ready, pp. 584 & XVI. 251 Illustvations. F’Cap. Quarto, ae ‘ae, STOTT & CGO 
Price 18s. net (Post Free). w 2 54 
THE SEVENTH EDITION ENGINEERS, 


NEWBIGGING © HANDBOOK HASLINGDEN, nr. MANCHESTER. 


FOR GAS ENGINEERS AND MANAGERS LIME & OXIDE ELEVATORS & CONVEYORS. 
The Work has been revised throughout, and contains 40 pages of Letterpress Coal and Coke Elevators and Conveyors. 


and 12 Illustrations more than the last Edition. 


In almost every department additions have been made; and it is believed that ST AMPED AND RIVETTED STREL ELEV ATOR BUCKETS. 


the labour bestowed on its production will enhance the value of the book as a 


Work of Ref 
of Reference, DETACHABLE CHAINS AND SPROCKET WHEELS. 


Orders may be sent through any Bookseller, or direct te the Publisher, HICH- CL ASS STE AM ENGINES. BEAM PUMPING-ENGINES, Xe, 


WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 
































746 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [June 6, 190s, 


SLT NWNBEATEN 


BIRMINGHAM,” 





is the Telegraphic Address referred to on page 0654. 








JOHN WOOD & CO., LTD., 
STEPNEY POTTERY, NEWCASTLE-ON-TYNE, 


MANUFACTURERS OF 


3 White Earthenware Cones and Refiectors 
for Street Lamps and Shop Lights 
of various kinds. 


COAL TAR PRODUCTS. 


Benzol, Toluol, Solvent Naphtha, Creosote Oils, Grease Oils, Carbolic Acid, 
Crude Creosote Salts, Granulated (Crude) Naphthalene, Sublimed Naphtha- 
lene, Anthracene, Refined Tar, Pitch, also Sulphate of Ammonia. 


For Prices apply to the SOUTH METROPOLITAN GAS COMPANY, 
Works: ORDNANCE WHARF, 709, OLD KENT ROAD, LONDON, S.E. 


EAST GREENWICH, LONDON, S.E. Telegraphic Address: ‘*‘METROGAS, LONDON.” 






































THE SILICA FIRE-BRICK COMPANY, 


OUGHTIBRIDGE. 


RADIATE MORE HEAT 


BY USING 


SILCO BRICK RETORTS. 


SILCO BRICKS prevent all settling of setting. 
SILICA BRICKS for Combustion Chambers, any shape: 


— 


A BOON TO MASTER, MAN, and MACHINE, 


§ REG. 
| TRADE MARK. 
. CENTIGRADE LUBRICANT” 


FOR HOT PLACES 


TANDARD wmacaine areast. 


AVING UP TO <> PER CENT. OVER LIQUID OIL. 
Patent “ Unbreakable” & “Telltale” Stauffer Lubricators. 

























SOLE MAKERS— 


1, GT. GEORGE ST., WESTMINSTER, 
TRIER BROS., ' LONDON. 


") CUMBERLAND WORKS, NEW CHURCH RD., CAMBERWELL 














& 





Ss om 
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4TEMPERLEY 
TRANSPORTER 


COMPANY, 








THE TEMPERLEY 
PATENT TRANSPORTER 





does the work of a 


GRANE AND ; 
CONVEYOR COMBINED. 


Hoppers as required. 


amount of breakage. 








COAL is discharged by means of Skips or Grabs direct to 
Hoppers over Retorts or to Stores, from which it is taken to the 


COKE is taken in our Patent Automatic Dumping Skips from | 
the Retorts to Screening Plant and Storage Hoppers or, if required, | 
to Storage Heaps, waggons, or vessels, with the least possible 


Large or small plants installed to meet any requirements. 
Quotations given free of cost on receipt of particulars. 


Telegraphic Address: 
‘*TRANSUMO LONDON,” 


Telephone No. : 
365 LONDON WALL. 





ECONOMY. 
SIMPLICITY. 
RAPIDITY. 
EFFICIENCY. 











TIMMIS’S PATENT 


CLINKERING DOOR, 


For Illustrated Advertisement, with full Par- 
ticulars, see “JOURNAL” for April 4, p. 66. 


GEO. H. TIMMIS, 


River Stour Works, STOURBRIDGE. 


Telegrams: ‘* TIMMIS, LYE,” National Telephone: 13, LYE. 


oof HARPER & MOORES, LTD., 


STOURBRIDGE. 














a 





Registered Offices: Telegrams; 
Adjoining Lye Station, G.W. Railway. ‘* Harrison, Lye.’’ 


GEORGE K. HARRISON. 


' LIMITED, 
Proprietors of 


STOURBRIDGE FIRE-CLAY MINES, 
BRICK WORKS, & COLLIERIES, 
STOURBRIDGE. 


Works, Collieries, and Mines: 


BRETTELL LANE, NAGERSFIELD, and LYE. 











WE WANT TO MAKE 


INCANDESCENT MANTLES 


FOR YOU. 














Before placing any Contracts it will pay 
you to consult us. 


Dr. Alfred Oppenheim & Co., 


General Incandescent Mantle Works, 


KREUTZBERGSTR. 36-38, BERLIN, S.W., GERMANY. 


Sole Agent for the United Kingdom : 


BRUNO SCHOMANN, 
23, CHARTERHOUSE BUILDINGS, ALDERSGATE ST., E.C. 








THOMAS BUGDE N, MANUFACTURER 


TAR and LIQUOR | BELLOWS made 
HOSE, Zo aE & to inflate a 48-inch 
and Special Bag under One 
AIR TUBING. Minute. 


Various sizes made, 







STOKERS' MITTS. 
Made from best Tanned Leather, 





India-rubber Goods of every 
description, Leather Bands, 
Oils, &c., Diving and Wading 
Dresses, Waterproof Coats and 
Capes, Sewer Boots, and 
Theatrical Air-Proof Dresses. 





Fire-Engine Hose and 











Appliances. 
MULL abl Best Materials and Workmanship 
Miners’ Woollen Jackets Guaranteed, Gas-Bags for Mains. 
(Also made in Blue Serge.) All Seams Stitched 
No. 1, 12/- each; No. 2, 9/6. and Taped, 





116-118, GOSW ELL ROAD, E.C. 
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HENRY BALFOUR & CO, 


LIMITED, 


LEVEN, FIEES HIRE. 
CONTRACTORS FOR THE SUPPLY AND ERECTION OF ALL CLASSES OF 


Gas-Works Plant. 


THE BRUSH WASHER-SCRUBBER (CEEEKE's 


ANNULAR, VERTICAL, AND HORIZONTAL TYPES, WITH TAR-EXTRACTORS, , 
THE “CENTRE-LOCK” SELF-SEALING RETORT LID. Prices and Particulars on Application, 


London Representative: MR. HENRY PUPLETT, 47, YICTORIA STREET, S.W. 


dS 





















We have for many years past devoted _ special 

















attention to the Manufacture of High=-Class 
Paints for Gas-Works use. We can supply 
our Paints in all Colours to with- 
stand Gaseous Fumes. Our Oxide 
Paints for Gasholders can- 
not be beaten, as they 


are absolutely The number of 


genuine. repeat orders we 


receive from Gas-Works 
proves conclusively that our 


Paint gives every satisfaction. 








- WE ARE CONTRACTORS TO . . 


H.M. GOVERNMENT, THE INDIAN GOVERNMENT, THE CAPE GOVERNMENT, 
THE NATAL GOVERNMENT, THE LONDON COUNTY COUNCIL, 


AND HUNDREDS OF LOCAL AUTHORITIES AND GAS-WORKS. 





Paint aNd Cotourn Works, oieieidinmeimeins 


THOS. Cas, Son & Co, 


Gas Coal and Cannel Proprietors, 


WARWICK CHAMBERS, CORPORATION ST. 
sien BIRMINGHAM. 











Telegraphic Address— 
““CASHED, BIRMINGHAM.” 
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Tue ORIGINAL 
NEW INVERTED BURNERS. 


The ‘‘BIJOU’’ BURNER is the neatest, most decorative 
and economical ever known, and is the real rival 
to Electric Light at One=Tenth the cost. 














All Mantles , 
we supply are 
made of best 
double-woven 
Ramie, 
and marked 
with our 
Trade Mark, 


5 NICO.” 














INVERTED FITTINGS 











OF EVERY 
DESCRIPTION 
AND 
UP-TO-DATE 
DESIGNS. 
No. 2. Burner only, in Polished Brass or No. 3. Bijou Burner only, in Polished Brass or 
Steel Bronzed, 4/6. Steel Bronzed, 3/-. 
Globes from 6d. each. Mantles, 7]- doz. Globes from 4d. each. Mantles, 6/6 doz. 


The New Inverted Incandescent as Lamp G0, Ld 


23, FARRINGDON AVENUE, LONDON, E.C. 
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MILLWALL, LONDON. 


GASHOLDERS, STEEL TANKS, 


RETORT BENCHES AND FITTINGS. | 
WATER TUBE CONDENSERS 























OV EF 3GO wr USE. 


















GARBURETTED WATER-GAS PLANT) | 


ERECTED AT MANY IMPORTANT WORKS. 
BLUE WATER-GAS PLANT. | 


STEEL ROOFS & BUILDINGS. | 
WATER ano OIL TANKS. } 


GAS-WORKS PLANT OF EVERY KIND. | 
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Et” 


“VERITAS” 


AUTOMATIC 








Lichter & EXTINGUISHER | 


Labour, Gas, and Mantles Saved. 


POSITIVE ACTION. 





NO ALTERATION OCCASIONED 
TO EXISTING FITTINGS. 





SP ROP rey seereumeepR ey setbiony sins 


TO LIGHTING AUTHORITIES. 





WRITE FOR DESCRIPTIVE PAMPHLET. 


FALK, STADELMANN & CO., Lro, 


83, 85, & 87, FARRINGDON ROAD, 
LONDON, E.C. 








SAMPLE APPARATUS SENT ON APPROVAL 








“TUDLOW” VALVE, 


96-98, LEADENHALL STREET, 


LONDON, E.C. 


Telegrams: ‘‘GUACAVIA, LONDON.” 





SPECIALTY : 


VALVES FOR GAS 
AND WATER. 





‘‘LUDLOW” VALVES have been installed in over 100 
British Cas-Works, including 


BECKTON BELFAST BIRMINGHAM 

DUBLIN LEEDS LEICESTER 

LIVERPOOL MANCHESTER NEWCASTLE 
SOUTH SUBURBAN, &c., &c. 


ee - 


YOU WILL MAKE NO MISTAKE IF YOU 
SPECIFY THE 


‘“ LUDLOW.” 
GASHOLDER PAINT SPECIALISTS. 





g@avk MAR, 





TO BUY THE 
OUR AIM | PUREST 
IS CP. ceano” IS THE BEST 
) g \ AND MOST 
UALITY. ss: 
Q wz, \ SATISFACTORY. 





REGISTERED. 


ALL PAINTS GUARANTEED TO BE GROUND 
IN PURE LINSEED OIL. 


ARGHD. H. HAMILTON & CO., 
Possilpark Paint Works, GLASGOW. 
Telegrams: ‘‘ SATISFY.”’ 


— BROTHERS, xsxcracronens. 

ly SOLID INDIA-RUBBER GAS TUBING. 

GAS BAGS & GAS ENGINE BAGS. 
GAS HOSE. 

BRAIDED GAS TUBING. 













87, CITY ROAD, LONDON, E.C. 
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H Word to Architects & Builders, 











FIT KITCHENS WITH COAL OVENS 


WHEN = 








TENANTS DESIRE GAS 


OVENS ? 








The Old Style. 


As soon as the Tenant 
enters into possession of the 
house, he makes application 
to the Gas Office to supply 
a Gas Oven. The Coal 
Oven which the Landlord 
has bought and paid for he 
does not use; and willingly 
pays the extra rental to the 
Gas Department for the 
comfort and convenience of 
a Gas Cooker. 

The Landlord has sunk 
capital in purchasing the 
wrong article, and the 
Gas Department has to sink 
further capital to Supply the 
right article. 











Combination Gas & Goal Range 


Gas Oven with Griller and 
- Boiling Rings. 
Usual Open and Close Fire and 
Pressure Boiler. 





The New Style. 


In future, kitchens will be 
fitted with the Combination 
Gas and Coal Range, shewn 
inillustration. The Tenant 
will then be saved all 
trouble, and the Gas De- 
partment needless outlay of 
capital. Further, and most 
important, the Gas Oven 
will no longer obstruct the 
valuable kitchen floor space, 
and the smell of Gas and 
Cooking will be carried, as 
is intended, into the chim- 
ney. There will be no un- 
pleasant cleaning of oven 
flues. 

In the summer the Gas 
Oven will do all the work, 
and coal fires will be un- 
necessary ; and all this can 
be secured at a small ad- 
ditional cost compared with 


old Coal Range. 








- FALKIRK 
GLASGOW | 


Gothic Iron Works 
26, West Nile Street - 





49, Queen Victoria St. LONDON 







Write for Prices. 


-R. & A. MAIN, Lio. 


Gas Engineers and Ironfounders. 








Special Quotations for Quantities. 





132, Corn Exchange 
Buildings - - MANCHESTER 


58, Broad Street- BIRMINGHAM 
28, Bath Street - BRISTOL | 
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WELSBACH LIGHT. 





eE oN E= waz 


/WELSBAGR 








KERN 





INVERTED BURNER 





(PATENT), 


May now be seen and tested at the 





Welsbach Company's Offices. 











PER 
CENT. 








PER 





CENT. 


more Light. 


WITH 


less Gas. 


THAN ANY OTHER INVERTED BURNER. 











EVERY BURNER AND MANTLE WARRANTED. 
Greatly reduced Prices for Welsbach “C” 





and Plaissetty Mantles. 





THE WELSBACH INCANDESCENT GAS LIGHT 6CO., LID., 


2-14, Palmer Street, Westminster, London, S.W. 


Telegrams : ‘‘ WELSBACH, LONDON.” 


Telephone: 290 WESTMINSTER. 






















ALDER & MACKAY, | 
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STATION METERS. 
STATION GOVERNORS. 












TEST METERS. 
PRESSURE GAUGES. 





COIN 











EOFS OR ag Pa geO REM Onl GSC RCE Ee ee eeiam 
“4 SER Eos P ge co Be “ee OOS PS OE Ea waht sana : 


1 
se © > & <= 
DRY WET 

PREPAYMENT ere PREPAYMENT 
METERS ee METERS 
made for any made for any | 
Coin. Coin. 
% * | 


PRICE CHANGERS 
IN SITU, 


6 @ 












Telegrams: 


New Grange Works, 
EDINBURGH. 





“ALDER, EDINBURGH.”’ 
Telephone: 1481 CenTRAL, 








an —. 
~ en 
rye 
PAM 96 Er 


We can Convert Wet Ordinary | 
Meters into Coin Meters. | 





DESCRIPTIVE LISTS, PRICES, AND ALL INFORMATION ON APPLICATION. 





Ventnor St. 


Works, 


BRADFORD. 


Telegrams: 


‘ALDER, BRADFORD.” 
Telephone : 


1222, 


18, Victoria Street, 


Westminster, 
LONDON, S.W. 


Telegrams : 


Only One Coin can be 





* ALDERUGI, LoNnDON,’’ 





inserted at a time. 








¢ 6 @ 
















Central House, 
New Street, 
BIRMINGHAM. 
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AS METER MANUFACTURERS, 


DRY METERS 


CAST-IRON CASES. 
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_ 











DRY METERS 


TINPLATE GASES. 








O) Bie 
fd N° SEZECE we SAT 
AC) CAPACITY oN GUBIGREET, Sg 
* SUG SP rere 












Original Makers and 
ie Unsurpassed for Dura- 
| pility and Reliability. 


Patentees of Dry Meters 
in Cast-Iron Cases. 


DRY METER IN TINPLATE CASE. 








ALDER & MACKAY. 


IN jh | 
Y ' j- <> @- ~ C “2 & owr At 
GAST-IRON CASES,  _ eaaiiaiamana 
8 | e = 
: | EDINBURGH AND BRADFORD, F 


For 
Street Lamps, 
Markets, and all 
Outside Services. 





































Consumers’ 

Ordinary Meters 
also Prepayment 
Meters made in 
this class. 










—ae 
- 
— 


WET METER IN CAST-IRON KCASE. 














New Grange Works, | Ventnor St. Works, | 13, Victoria Street, | Central House, 


EDINBURGH. BRADFORD. Westminster, New Street, 
Telegrams : ‘ALDER, EDINBURGH,” ‘ Telegrams: ‘‘ ALDER, BRADFORD,” LONDON, S.W. BIRMINGHAM. 


Telephone; 1481 CenTRat, Telephone: 1222, | Telegrams: ‘‘ALDERUGI, LonpDon.” 





























756 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. [June 6, 190s, 





HE WHESSOE FOUNDRY 60., LTD, 


Works: DARLINGTON. 





‘¢Whessoe”’ Rotary, Washer-Scrubber (H. Kirkham & Chandler’s patent). Capacity 1,500,000 Cub. ft. per diem. 
One of Two Machines supplied by us to a Foreign Gas-Works, photographed in our shops during course of construction. 


London Office: 106, CANNON STREET, E.C. 


ODT AINI At Co a... f= 
SR LAIDLAW & SON, 9 | : 








LIMITED 


‘> GAS & WATER ENGINEERS. 


> Re aa 











as 7 
. =e: 
, ~ 











PER HOUR AT 60 REVS PER MINUTE J 


~ THREE SETS OF VERTICAL STEAM ENGINE 
SUPPIED & ERECTED Art PORTSEA GAS WORKS. 


% CXHAUSTER TOTAL CAPACITY 210000 CuB.FT.OF GAS 
























<Siner mT GLAS G OW. Chasemaieeen = 
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__BRAY’S 
BAGBY LANTERNS 








16-INCH “ BAGBY.” 
N 1 bs ” : 66 Ng ‘ P ° 
o. 1 “BAGBY No. 2 “ BAGBY With Flap Lighting Door. 


100-CANDLE POWER. 200-CANDLE POWER. 100-CANDLE POWER, 


FITTED WITH “BRAY” ‘C’ BURNERS AND 
ANTI-VIBRATING FRAMES. 





Thousands of the above Lanterns in Use Throughout the Kingdom. 


ADOPTED BY ALMOST ALL LEADING LIGHTING AUTHORITIES. 


These Lanterns are made of 8 lb. Bright Copper throughout, fitted with two doors for cleaning and lighting 
purposes, Earthenware Reflector and Glass Bottom; the body of the lantern is glazed with 21 oz. clear glass, best 
quality, also painted with two coats of best paint, and varnished. The whole is exceedingly strong and of minimum 
light-obstructing surface. 


PRICES VERY LOW. 


GEO. BRAY & CO., LTD., “tons” LEEDS. 


Telegrams: ‘‘ BRAY, LEEDS.”’ Telephones: 749, 2619, and 1480. 


Ee id 





EES So 7 
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i 


THE BARROWFIELD JRON-Works 


LIMITED, 
GAS BNGINEERS & CONTRACTORS, 


GLASGOW. 


Telegrams: ‘‘GASOMETER GLASGOW.” 
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BRIDGES, asaes) RETORTS 
GIRDERS, [cepa ee bees > SS Pe 1 Heb} CONDENSERS 
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PERS, en Sees ss PURIFIERS 


= as _—~ 
: = = = —S : a ba = 
1 = = ——— = $$ SS == — =: rn = 


Aoee 


————— 


TWO THREE-LIFT GASHOLDERS, Capacity EIGHT-AND-A-HALF MILLION cubic iset each. 
: 280 feet Diameter by 50 feet Deep each Lift. Erected at Glasgow. 











ee 


GASHOLDERS 
AND 
TANKS. 








ROOFING 
OF 
EVERY STYLE. 





ENGINES, 
EXHAUSTERS, 
STEAM BOILERS, 
AND 
FITTINGS. 





PIPES, YALYES, 
AND 
CONNECTIONS. 


Wwe sews oe — 
- S. 2 = ae 
Se — 





oo 
eee 


O— - -2" a 











y _— 
a 
a 


Weck’s Centre-Valve for 30-inch Connections for GRANTON GAS-WORKS of the 
EDINBURGH and LEITH CORPORATIONS GAS COMMISSIONERS. 









London Office: 6, LITTLE BUSH LANE, CANNON STREET. 
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YOU have seen our Schemes 


for developing GAS SALES without Capital Outlay. 






are broad and clear. 






How do they suit you? 





; Is there any point in them that 
sear leaves you in doubt? 


Write us, and it will be a pleasure 


to us to make it plain. 


| JOHN WRIGHT & CO.., 
Essex Works, BIRMINGHAM. 








TEE PODMORE LIGHT. 


PATENT HIGH-POWER LAMP. 





— 


BURNERS 


ARE ABSOLUTELY 


DUST & INSECT PROOF, 


strongly made, and well finished to suit any position. 
And the most suitable Lamp for Gas Companies to 
Let on the Hire System, and compete with Electric 


Lighting. 





No wearing parts to get out of order. 
Can be adjusted to any Pressure or Quality of Gas. 


The most Economic Lamp made. 


A. E. PODMORE & CO., 


33, CHARLES STREET, HATTON GARDEN, 
LONDON, E.C. 


A.B.C, Code 5th Edition used. 
Telegrams: ‘' ProMEKoPE, Lonpon.”’ No. 6A, Fig, 1, 








No. 6 B. 3-Light, Telephone : 6600 CENTRAL. 





sig 9 stent paints: . 
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GAS METERS. 
SLOT METERS. 
GEYSERS. 
COOKERS. 

STOVES. 
WORKSHOP LAMPS. 
GAS IRONS. 





FITTINGS. 


IND. GAS APPLIANCES. 


CENTRAL WORKS in DESSAU 
OF THE 


GERMAN CONTINENTAL GAS ASSOCIATION 


(Deutsche Continental Gas Gesellschaft). 


For Illustrated Price Lists and full Particulars apply to our SOLE AGENTS FOR THE UNITED 
KINGDOM AND COLONIES: 


THE INCANDESCENT LIGHTING & MANTLE INSURANCE CO., 


57/58, CHANCERY LANE, LONDON, W.C. 
Telephone : 12788 CENTRAL. Telegrams: ‘‘ FRAENKL, 58, CHANCERY LANE.” 














== 
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And Fittings oe PT SO 


LAMBERT BROS., WALSALL, 


MANUFACTURERS OF 


BRASS GAS-FITTINGS, GAS-VALVES, STEAM & WATER VALVES, TOOLS, &c., AND OF 
WARNER’S PATENT MARKET GAS STAND-PIPE. 








When 





“The hall is brilliantly lighted for the occasion 
by the York Gas Company with 14 Lucas Incan- 
descent Lamps, 12 being of 7oo-candle power, 
one of 2000-candle power, and another of 1200- 
candle power, and they take the place of 300 of 
the usual lights.”— 


From the ‘‘ Yorkshire Herald,’’ 7¢ Trades’ Exhibition at York. 


Light is Brilliancy 


“T am pleased to say the 400-candle power 
Lucas Lamps you so kindly let us have for our 
Gas Exhibition were in every way a success.’”’— 


Mr. Jas. Mason, Manager of Oakham (Rutland) Gas Company. 


Let us know, if we can assist you in any way 
to demonstrate the capabilities of Gas Lighting. 
Morrats, LTp., 155, FARRINGDON Roap, E.C. 








Every Description of 


FIRE-CLAY GOODS 


OF BEST QUALITY ONLY. 





Personal attention given 
to all erders. 















INCLINED 
AND HORIZONTAL 
RETORTS ‘parate 'sections. 
SPECIALS FOR WATER GAS PLANTS 


CHECKER BRICKS ALWAYS IN STOCK 
LARGH STOCKS KEPT. 




























WROUGHT-IRON TUBES & FITTINGS for GAS, WATER, & STEAM. 


LONDON: LAMBETH BRASS & IRON CO., LTD., 91 & 93, SOUTHWARK ST., S.E. 
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HOLMSIDE GAS COALS. 


LABORATORY ANALYSIS: By Messrs. J. & H. S. Pattinson. 





Yield of Gas per ton oe ae 10,500 Cubic Feet. Illuminating Value expressed in Sperm .. = 612 lbs. per ton 
Illuminating Power > ee 17 Standard Sperm Candles. Coke. we oe De - es ee 68°8 per cent, — 
Volatile Matters ea e* ‘ 31°2 per cent. 


H )LMSIDE GAS COALS are supplied to the principal Gas Companies at Home and Abroad, the daily produce being about 5,500 tons. Thege 
Coals are well-known to be amongst the best produced in the County of Durham, and are shipped on the River Tyne in Tyne Dock, and at Dunston 
Staiths; also at North and South Docks, Sunderland. 


SOUTH MOOR PELTON GAS COALS 


Are of equal quality to the ‘‘ Holmside ’’ Coal and are also largely used by Gas Companies at Home and Abroad. They are shipped in Tyne Dock, 
and Dunston Staiths; and at North and South Docks, Sunderland. 


Both descriptions can be bought through the principal Merchants in England, or from 


Mr. MARK ARGHER, HOLMSIDE ano SOUTH MOOR OFFICES, NEWCASTLE-UPON-TYNE, 


From whom copies of Analysis and further Particulars may be obtained. 


J, FIRTH BLAKELEY .Co, 


THORNHILL, 


DEWSBURY. 


GASHOLDERS AND 
STEEL TANKS 


A SPECIALITY. 


—@— 





























References and Catalogues on application. 
--@® —- 


EVERY DESCRIPTION of CAS APPARATUS 
Manufactured. 








ENQUIRIES SOLICITED. 


Telephone: Telegrams: 
134 DEwssuRy. ** BLAKELEY, THORNHILL LEES.”’ 




















CLIFE’s BRAND. 
INGHAM™M’S BRAND. 








These Patent Machine-Made 
Retorts possess the excellent 
quality of remaining as near stationary 
as possible under the varying conditions of 
their work—a quality which will be appreciated 
by all Gas Engineers and Managers. The generally 
expressed opinion is that these Retorts are the very best 
that are made. Aetorts carefully Packed for Export. 















LONDON: 2 & 3, NORFOLK STREET, STRAND, W.C. 
LEEDS: 20, Park Row. LIVERPOOL: 21, Leeds Street. 
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TOWNSON & MERCER. 


.[ 34, CAMOMILE STREET, ano 


89, BISHOPSGATE STREET WITHIN, 
Telegraphic Address: LON D ON - C Telephone: 
‘‘TOWNSON, LONDON.”’’ | ad Lal 2537, LONDON WALL. 


eo 








ck - ESTABLISHED 1798. 


| COMPLETE LABORATORY OUTFITTERS FOR 
. GAS MANAGERS, WORKS, Etc 















































== [| ORSAT’S APPARATUS for 
| agent | 4 | Estimation of Furnace 
: | 
} : G Zz Gases, &c. 
GAS TESTING APPARATUS =} | 
of every Description, = APPARATUS for Distillation 
of Water in Tar, Hempel’s, 
2 as Recommended by Gas by yt = | Pectin. 
: Referees. “WAL | 
Pa | | Improved Gas Washing Bottle, 
_eOeOeoOoernes> . Ce a Complete Sulphur Testing 
2 . 4 Apparatus. 
ORSAT LUNGE’S APPARATUS. 
5 Price, £3 17s. Gd. 





Complete Sets for Spent Oxide Test as used by Gas Purification Co., as shown 
at the Gas Exhibition at Earl’s Court, 1904. 





_ WANNER’S PYROMETERS FOR MEASURING HIGH TEMPERATURES 
: FROM 900° TO 2000° GC. 


Sole Agents for United Kingdom—TOWNSON & MERCER. Printed Pamphlet on Application. 





SULPHUR 
TEST. 








TEST. 





a 





— 
——— 


IMPROVED WASH BOTTLE. HARCOURT’S COLOUR TEST. 
APPARATUS. Price, £1 15s. Price, £5. 
AWARDE D 


GOLD MEDAL, ST. LOUIS EXHIBITION, 1904, 
FOR QUALITY AND EXCELLENCE OF CHEMICAL APPARATUS. 


























SUPPLY, A&c. 
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BRUCE PEEBLES 


TAY WORKS, BONNINGTON, EDINBURGH. 





& Co., 
Ltd., 









Improved Prepayment and Ordinary 


DRY GAS 


{ a 
uw 


METERS. 

















tee 


Seocsensenrtoers co bea ss cauaapies COIN METER. 
DRY GAS METERS OF THE A Simple Attachment. 


FINEST QUALITY. 


Vertical Governor attached to meter. 
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NEEDLE GOVERNOR BURNER. 


Taper Screw or 3 in. female. 





Price 12s. per dozen. 


omer AUTOMATIC DISTRICT GOVERNOR 
| ae FOR HILLY TOWNS. 





i, _ “Se 
> VRS \- —| [em 
a [THI] 


- ml 


a | =~ 








MERCURIAL GOVERNOR, to Regu- 

late Pressure at Gas Meter for a num- 

ber of burners, such as in Churches, 
Halls, Works, &c. 


Mu 
at! 
q 


JET PHOTOMETER | | 
WITH PRESSURE ' Se. 
ND VOLUMETRIC | 

GOVERNORS, 20s. GAS-STOVE GOVERNOR. «, GOVERNOR. 
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JOHN BROWN @ CO.. Lrp., SHerrierp, § [ 


Proprietors oft 


ALDWARKE MAIN, CAR HOUSE, & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM. 


ALDWARKE MAIN GAS COAL 


Analysis: 12,600 Feet of 19-Candle Gas per Ton. 
Value in Pounds of Sperm, 82C‘20. 


VERY FREE FROM™M IMPURITIES. 














TELEGRAMS: “ATLAS, SHEFFIELD.” 


THE HORSELEY 00,, LTD., TIPTON, STAFFORDSHIRE. 
~~ GASHOLDERS & GAS PLANT, 


PURIFIERS, SCRUBBERS, CONDENSERS, WASHERS, TANKS, VALVES, 
PIPES, LAMP-PILLARS, RETORT-FITTINGS, Etc. 


——" 















) Works & HEAD OFFICE: 
| TIPTON, 
STAFFORDSHIRE. 
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Soe “as : 11, VICTORIA STREET, 
“* a; , Ww 
BRIDGES, Mme xe WESTMINSTER, 
* Y r . 
Bis o. & 
ml a bs ae 
ROOFS, | Ree re 
L. ya! & NS 
a 7 eh TELEGRAPHIC ADDRESSES: 
<ERAL ‘ ip | . 
is Sa “HORSELEY, TIPTON. 


PIERS, Etc. “GALILEO, LONDON.’ 








STEPHENS &z CoO... KIDWELLY. 


Contractors to a large number of the Principal Gas-Works. 































































ee SPECIAL IMPROVED ; ® | “| @ 3 
9 #2 
24 SHIELDS, TILES. 
y ® /% SPECIAL PLASTIC SILICA ‘ 





’ JPA 4 

wo CEMENT. 
Without doubt the finest Materials in the 
Market for Gas-Works Furnaces. 


BRICKS, BLOCKS, TILES, & SHIELDS 
of any shape made to order. 
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MANRESMARN 
LAMP POSTS 


made throughout of 


WELDLESS STEEL TUBING 
including base, ring, and ladder rest. 





EE 


—sM SLAPHAM’S PATENT 
Rapid Automatic Fastening 


‘ECLIPSE’ RUBBER-JOINT 































Light, Strong, Unbreakable, and Cheap. 








GAS, WATER, & STEAM TUBES 
AND FITTINGS. 








































f NIZA 7 WELDLESS STEEL 
I | j Vie, 
\\ WY a} SPIGOT & FAUCET PIPES 
\ \ Ps / Y 
NS. Jf for Gas and Water Mains. 

SN Se the a 

Sa — 





Tubes can be supplied up to 10 inches diameter and 
in lengths up to 40 feet. 


THE BRITISH MANNESMANN 
TUBE GOMPANY, LID,, 


440, CANNON ST., LONDON, E.C. 


Birmingham Depét: Bridge Works, LISTER ST. 
Works : LANDORE, SOUTH WALES. 


R. & J. DEMPSTER, LD. 
OLDHAM ROAD, MANCHESTER. 
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Purifier Top Plate 


For Dry-Lute Purifiers. 
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SOLE MAKERS: 


CLAPHAM BROS., Ltd., KEIGHLEY. 
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Coke Storage, Elevators, Conveyors, Breakers, Screens. 


PLANT ror BYE-PRODUCTS cans DIVIDENDS, 


London Office: 165, GRESHAM HOUSE, OLD BROAD ST., E.C. 
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PARKINSON'S 
STATION METERS. 
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ALL SIZES 


UP TO 300,000 PER HOUR. 





PARKINSON anp W. & B. COWAN, LTD. 
(Parkinson Branch), 
CoTTAGE LANE, 


City Roap, 
LONDON. BIRMINGHAM. 


BELL Barn Roan, 
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Printed for WaLTEeR Kine by King, Sell, & Olding, Ltd.; and published by him at 11, Bout Court, FLeeT STREET, in the Crry or Lonpon.—Tuesday, June 6, 1905. 








